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(57)Abstract: 

PROBLEM TO BE SOLVED: To surely maintain the amount of 
hydrogen sulfide generated per unit time to be a fixed amount 
or less, when making sulfur element discharged from the 
exhaust purification catalyst. 

SOLUTION: The device is provided with an exhaust purification 
catalyst 23 for purifying element in exhaust gas. The sulfur 
element in the exhaust gas is occluded in the exhaust purifying 
catalyst; when discharging the occluded sulfur element, the 
temperature of the exhaust purification catalyst is set at the 
prescribed temperature or higher, and the air fuel ratio of the 
exhaust gas is set to almost the theoretical air/fuel ratio or 
richer. A hydrogen sulfide quantity control means is provided, by \ 
which the amount of the hydrogen sulfide generated from the I Ta7T \ 

sulfur element discharged from the exhaust purification catalyst jg > > 
during discharging the sulfur element is maintained to be the \- t 
fixed amount. On the basis of output by a hydrogen sulfide / 

39"^*" ■ J — 

amount detecting means 29 for detecting the amount of : *sT7" 
hydrogen sulfide, which flows out of the exhaust purification 
catalyst, actuation of the hydrogen sulfide amount control 
means is controlled. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Occlusion of the sulfur component in exhaust gas is carried out to the exhaust air clarification 
catalyst for purifying the component in exhaust gas, and this exhaust air clarification catalyst. The sulfur 
component bleedoff processing means for performing mostly theoretical air fuel ratio or sulfur component 
bleedoff processing made rich for the air-fUel ratio of the exhaust gas made to flow into this exhaust air 
clarification catalyst while carrying out temperature of an exhaust air clarification catalyst to beyond 
predetermined temperature, when this sulfur component by which occlusion was carried out should be made 
to emit from an exhaust air clarification catalyst, In the exhaust emission control device of the internal 
combustion engine possessing the amount control means of hydrogen sulfides for maintaining the amount of 
the hydrogen sulfide generated from the sulfur component emitted from the exhaust air clarification catalyst 
during sulfur component bleedoff processing below to a constant rate The exhaust emission control device 
of the internal combustion engine which possesses the amount detection means of hydrogen sulfides for 
detecting the amount of the hydrogen sulfide expected to flow out of the amount or exhaust air clarification 
catalyst of a hydrogen sulfide which is flowing out of the exhaust air clarification catalyst, and controlled 
actuation of the amount control means of hydrogen sulfides based on the output of the amount detection 
means of hydrogen sulfides. 

[Claim 2] The above-mentioned amount detection means of hydrogen sulfides is the exhaust emission 
control device of the internal combustion engine according to claim 1 which does direct detection of the 
amount of the actual hydrogen sulfide which is flowing out of the exhaust air clarification catalyst by the 
hydrogen-sulfide sensor. 

[Claim 3] The above-mentioned amount control means of hydrogen sulfides is the exhaust emission control 
device of the internal combustion engine according to claim 1 or 2 which maintains the amount of the 
hydrogen sulfide which flows out of an exhaust air clarification catalyst during sulfur component bleedoff 
processing below to a constant rate by controlling the temperature of an exhaust air clarification catalyst. 
[Claim 4] The above-mentioned amount control means of hydrogen sulfides is the exhaust emission control 
device of the internal combustion engine of any one publication of claim 1 -3 which maintains the amount of 
the hydrogen sulfide which flows out of an exhaust air clarification catalyst during sulfur component 
bleedoff processing below to a constant rate by controlling the property of the exhaust gas which flows into 
an exhaust air clarification catalyst. 

[Claim 5] The above-mentioned amount detection means of hydrogen sulfides is the exhaust emission 
control device of the internal combustion engine of any one publication of claim 1 -4 the amount control 
means of hydrogen sulfides was made to operate when the hydrogen sulfide of the amount more than a 
constant rate was detected during sulfur component bleedoff processing. 

[Claim 6] The above-mentioned amount control means of hydrogen sulfides is the exhaust emission control 
device of the internal combustion engine of any one publication of claim 1-4 which controls the temperature 
of an exhaust-air clarification catalyst so that the temperature of the exhaust-air clarification catalyst which 
can maintain the amount of the hydrogen sulfide which flows out of an exhaust-air clarification catalyst 
during sulfur component bleedoff processing below to a constant rate sets up as target temperature based on 
the output of the amount detection means of hydrogen sulfides and the temperature of an exhaust-air 
clarification catalyst turns into this target temperature. 

[Claim 7] The above-mentioned amount control means of hydrogen sulfides is the exhaust emission control 
device of the internal combustion engine according to claim 6 which lowers target temperature when the 
amount detection means of hydrogen sulfides detects the hydrogen sulfide of the amount more than a 
constant rate. 
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[Claim 8] The above-mentioned amount control means of hydrogen sulfides is the exhaust emission control 
device of the internal combustion engine according to claim 1 which maintains the amount of the hydrogen 
sulfide which flows out of an exhaust air clarification catalyst below to a constant rate by lowering the 
temperature of the at least elevated temperature part of an exhaust air clarification catalyst, when the amount 
of the hydrogen sulfide detected by the amount detection means of hydrogen sulfides during sulfur 
component bleedoff processing turns into more than a constant rate. 

[Claim 9] The above-mentioned amount control means of hydrogen sulfides is the exhaust emission control 
device of the internal combustion engine according to claim 8 which lowers the temperature of the at least 
elevated temperature part of an exhaust air clarification catalyst by changing either at least among the 
passage directions in case the flow rate of exhaust gas and exhaust gas which flow into an exhaust air 
clarification catalyst pass an exhaust air clarification catalyst. 

[Claim 10] The flow control valve for adjusting the flow rate of the exhaust gas which flows into the bypass 
path for bypassing the above-mentioned exhaust air clarification catalyst, and an exhaust air clarification 
catalyst, and the flow rate of the exhaust gas which flows into a bypass path, The reducing-agent addition 
equipment for adding a fuel in the exhaust gas which flows into an exhaust air clarification catalyst is 
provided further. The above-mentioned sulfur component bleedoff processing means adds a fuel in the 
exhaust gas which flows into an exhaust air clarification catalyst while adjusting a flow control valve so that 
the flow rate of the exhaust gas which flows into an exhaust air clarification catalyst may be set up fewer 
than the flow rate of the exhaust gas discharged by the internal combustion engine. The above-mentioned 
amount control means of hydrogen sulfides The flow rate of the exhaust gas which flows into an exhaust air 
clarification catalyst when the amount of the hydrogen sulfide detected by the amount detection means of 
hydrogen sulfides turns into more than a up Norikazu quantum with the above-mentioned sulfur component 
bleedoff processing means The exhaust emission control device of the internal combustion engine according 
to claim 8 or 9 which adjusts a flow control valve and is made to lower the temperature of an exhaust air 
clarification catalyst so that it may increase more than the set-up flow rate. 

[Claim 11] The exhaust emission control device of the internal combustion engine according to claim 10 
with which the exhaust emission control device for purifying the component in exhaust gas further also on 
the above-mentioned bypass path is arranged. 

[Claim 12] The forward direction and this forward direction can switch the passage direction in case exhaust 
gas passes an exhaust air clarification catalyst by Hazama with the hard flow of an opposite direction. The 
above-mentioned amount control means of hydrogen sulfides When the passage direction of exhaust gas is 
flowing in one direction among the above-mentioned forward direction and hard flow When the amount of 
the hydrogen sulfide which was alike and was detected by the amount detection means of hydrogen sulfides 
turns into more than a up Norikazu quantum, the passage direction of exhaust gas so that it may become 
direction where the direction of the method of up Norikazu is another among the forward direction and hard 
flow The exhaust emission control device of the internal combustion engine according to claim 8 or 9 made 
to lower the temperature of the at least elevated temperature part of an exhaust air clarification catalyst by 
carrying out. 

[Claim 13] The above-mentioned amount detection means of hydrogen sulfides possesses the parameter 
appearance means for detecting at least one parameter among the parameter about operation of internal 
combustion engines other than the amount of the actual hydrogen sulfide which flows out of an exhaust air 
clarification catalyst, and the parameter about the property of exhaust gas. The exhaust emission control 
device of an internal combustion engine given [ any / one ] in claims 8-12 which presume the amount of the 
hydrogen sulfide expected to flow out of an exhaust air clarification catalyst from the value of the parameter 
detected by this parameter appearance means. 

[Claim 14] The above-mentioned parameter appearance means is the exhaust emission control device of the 
internal combustion engine according to claim 1 3 which possesses the exhaust gas temperature sensor for 
detecting the temperature of exhaust gas [ / near the exhaust air clarification catalyst ] at least. 
[Claim 1 5] The exhaust emission control device of the internal combustion engine of any one publication of 
claim 8-14 whose up Norikazu quantum is zero. . 



[Translation done.] 



http://ww4.ipdl.ncipi.go.jp/cgi-b^ 12/29/2005 



JP,2003-035132,A [DETAILED DESCRIPTION] 



Page 1 of 19 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an internal combustion engine's exhaust emission control 

device. 

[0002] 

[Description of the Prior Art] If occlusion of the NOX is carried out and the air- fuel ratio of the flowing 
exhaust gas becomes rich when the air- fuel ratio of the exhaust gas which flows in an internal combustion 
engine is Lean, the NOX catalyst which can emit NOX which is carrying out occlusion and can purify NOX 
with the reducing agent in exhaust gas is well-known. 

[0003] Occlusion of the above-mentioned NOX catalyst will be carried out to the sulfur component 
contained in the form of a sulfur oxide SOX not only NOX but in exhaust gas. And if SOX by which 
occlusion was carried out to the NOX occlusion agent increases, the NOX occlusion capacity of a NOX 
catalyst will decline. Thus, when NOX occlusion capacity declines, while the air- fuel ratio of the exhaust 
gas which flows into a NOX catalyst is Lean, a NOX catalyst may be unable to carry out occlusion of the 
NOX any longer. In this case, NOX flows out of a NOX catalyst into a lower stream of a river, and exhaust 
air emission gets worse. 

[0004] By the way, the sulfur component by which occlusion is carried out to the NOX catalyst will be 
emitted from a NOX catalyst, if the temperature of a NOX catalyst turns into more than a certain constant 
temperature and the air-fuel ratio of the exhaust gas which flows into a NOX catalyst becomes rich. Then, 
when the sulfur component by which occlusion is carried out to the NOX catalyst should be made to emit, 
the air- fuel ratio of the exhaust gas which the temperature of a NOX catalyst is raised more than a certain 
constant temperature, and flows into a NOX catalyst is emitted to rich, then the sulfur component by which 
occlusion is carried out from a NOX occlusion agent, and it is made for the NOX occlusion capacity of a 
NOX catalyst to be recovered thus. 

[0005] By the way, a part of SOX emitted when SOX was made to emit from a NOX catalyst reacts with 
HC in exhaust gas, and CO, and it generates hydrogen-sulfide H2S. These H2S will release a strong odor, if 
it generates in a large quantity for a short time. Therefore, it is necessary to make SOX emit from a NOX 
catalyst, maintaining the yield of H2S per unit time amount below to a certain constant rate, in order to 
avoid this. Thus, the technique which was going to maintain the yield of H2S below to a certain constant 
rate is indicated by JP,2000-274232,A. If the rich degree of the exhaust gas which flows into a NOX catalyst 
with a technique given in the above-mentioned official report becomes large, since H2S yield will increase, 
the amount of SOX emitted to per unit time amount from a NOX catalyst by fluctuating periodically at 
spacing which was able to define beforehand the rich degree of the air-fuel ratio of exhaust gas averages, 
and it is made to become below a constant rate, and he is trying for H2S not to occur in a large quantity at a 
stretch by this. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, as mentioned above, in a technique given in the 
above-mentioned official report, H2S fluctuate periodically at spacing which was able to determine 
beforehand that the rich degree of the air- fuel ratio of exhaust gas did not generate in a large quantity at a 
stretch. If it says and changes, the rich degree of an average of the air- fuel ratio of exhaust gas will not be set 
as the value defined beforehand, and will not necessarily be controlled based on H2S yield. That is, the rich 
degree of an average of the air-fuel ratio of exhaust gas is set up regardless of the yield of H2S. However, 
H2S yield changes also with the factors other than the rich degree of the air-fuel ratio of exhaust gas. 
Therefore, even if it fluctuates periodically at spacing which was able to set beforehand the rich degree of 
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the air- fuel ratio of exhaust gas that the average air-fuel ratio of exhaust gas serves as a rich degree defined 
beforehand, depending on engine operational status, H2S may occur in a large quantity. In order that this 
may make a sulfur component emit from this exhaust air clarification catalyst in the exhaust air clarification 
catalyst to which the clarification function falls by carrying out occlusion of the sulfur component in exhaust 
gas, not only a NOX catalyst but when making rich the air- fuel ratio of the exhaust gas which flows into an 
exhaust air clarification catalyst, it is an equally applied problem. 

[0007] When the object of this invention makes a sulfur component emit from an exhaust air clarification 
catalyst in view of such a situation, it is in maintaining certainly the amount of the hydrogen sulfide 
generated in per unit time amount below to a constant rate. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, in the 1st 
invention Occlusion of the sulfur component in exhaust gas is carried out to the exhaust air clarification 
catalyst for purifying the component in exhaust gas, and this exhaust air clarification catalyst. The sulfur 
component bleedoff processing means for performing mostly theoretical air fuel ratio or sulfur component 
bleedoff processing made rich for the air- fuel ratio of the exhaust gas made to flow into this exhaust air 
clarification catalyst while carrying out temperature of an exhaust air clarification catalyst to beyond 
predetermined temperature, when this sulfur component by which occlusion was carried out should be made 
to emit from an exhaust air clarification catalyst, In the exhaust emission control device of the internal 
combustion engine possessing the amount control means of hydrogen sulfides for maintaining the amount of 
the hydrogen sulfide generated from the sulfur component emitted from the exhaust air clarification catalyst 
during sulfur component bleedoff processing below to a constant rate The amount detection means of 
hydrogen sulfides for detecting the amount of the hydrogen sulfide expected to flow out of the amount or 
exhaust air clarification catalyst of a hydrogen sulfide which is flowing out of the exhaust air clarification 
catalyst is provided, and actuation of the amount control means of hydrogen sulfides is controlled based on 
the output of the amount detection means of hydrogen sulfides. 

[0009] He was trying not to generate a hydrogen sulfide in a large quantity at a stretch in the former by 
sulfur component bleedoff control beforehand set up at the time of manufacture, as mentioned above, 
however ~ although the yield of a hydrogen sulfide changes with various factors, such as an internal 
combustion engine's operational status, — the account of a top — in the sulfur component bleedoff control set 
up beforehand, these factors were not taken into consideration but the hydrogen sulfide may have been 
generated in the large quantity, on the other hand, the amount of the hydrogen sulfide detected by the 
amount detection means of hydrogen sulfides in the exhaust emission control device of the 1st invention, 
i.e., the above, — based on the amount of the hydrogen sulfide which changed with various factors, actuation 
of the amount control means of hydrogen sulfides is controlled. Therefore, actuation of the amount control 
means of hydrogen sulfides is not necessarily controlled regardless of the amount of the hydrogen sulfide 
which flows out of an exhaust air clarification catalyst. 

[0010] In the 2nd invention, the above-mentioned amount detection means of hydrogen sulfides carries out 
direct detection of the amount of the actual hydrogen sulfide which is flowing out of the exhaust air 
clarification catalyst by the hydrogen-sulfide sensor in the 1 st invention. That is, in the exhaust emission 
control device of the 2nd invention, since the amount of the hydrogen sulfide generated actually is detected, 
the amount of the hydrogen sulfide which is flowing out of the exhaust air clarification catalyst is detected 
by accuracy. 

[001 1] In the 3rd invention, in the 1st or 2nd invention, when the above-mentioned amount control means of 
hydrogen sulfides controls the temperature of an exhaust air clarification catalyst, the amount of the 
hydrogen sulfide which flows out of an exhaust air clarification catalyst during sulfur component bleedoff 
processing is maintained below to a constant rate. 

[0012] the 4th invention — the 1- in any 3rd one invention, the amount of the hydrogen sulfide which flows 
out of an exhaust air clarification catalyst during sulfur component bleedoff processing is maintained below 
to a constant rate by controlling the property of exhaust gas that the above-mentioned amount control means 
of hydrogen sulfides flows into an exhaust air clarification catalyst. 

[0013] the 5th invention — the 1- in any 4th one invention, when the above-mentioned amount detection 
means of hydrogen sulfides detects the hydrogen sulfide of the amount more than a constant rate during 
sulfur component bleedoff processing, the amount control means of hydrogen sulfides is operated. 
[0014] In any 4th one invention the 6th invention — the 1- The above-mentioned amount control means of 
hydrogen sulfides sets up the temperature of the exhaust air clarification catalyst which can maintain the 
amount of the hydrogen sulfide which flows out of an exhaust air clarification catalyst during sulfur 

http : //w ww4 . ipdl . ncipi . go . j p/cgi -bin/tran web cgi ej j e 12/29/2005 



JP,2003-035132,A [DETAILED DESCRIPTION] 



Page 3 of 19 



component bleedoff processing below to a constant rate as target temperature based on the output of the 
amount detection means of hydrogen sulfides. The temperature of an exhaust air clarification catalyst is 
controlled so that the temperature of an exhaust air clarification catalyst turns into this target temperature. 
[0015] In the 7th invention, in the 6th invention, the above-mentioned amount control means of hydrogen 
sulfides lowers target temperature, when the amount detection means of hydrogen sulfides detects the 
hydrogen sulfide of the amount more than a constant rate. 

[0016] In the 8th invention, in the 1st invention, the above-mentioned amount control means of hydrogen 
sulfides maintains the amount of the hydrogen sulfide which flows out of an exhaust air clarification catalyst 
below to a constant rate by lowering the temperature of the at least elevated temperature part of an exhaust 
air clarification catalyst, when the amount of the hydrogen sulfide detected by the amount detection means 
of hydrogen sulfides during sulfur component bleedoff processing turns into more than a constant rate. 
[0017] In the 9th invention, the above-mentioned amount control means of hydrogen sulfides lowers the 
temperature of the at least elevated temperature part of an exhaust air clarification catalyst in the 8th 
invention by changing either at least among the passage directions in case the flow rate of exhaust gas and 
exhaust gas which flow into an exhaust air clarification catalyst pass an exhaust air clarification catalyst. 
[0018] The bypass path for bypassing the above-mentioned exhaust air clarification catalyst in the 8th or 9th 
invention in the 10th invention, The flow control valve for adjusting the flow rate of the exhaust gas which 
flows into an exhaust air clarification catalyst, and the flow rate of the exhaust gas which flows into a bypass 
path, The reducing-agent addition equipment for adding a fuel in the exhaust gas which flows into an 
exhaust air clarification catalyst is provided further. The above-mentioned sulfur component bleedoff 
processing means adds a fuel in the exhaust gas which flows into an exhaust air clarification catalyst while 
adjusting a flow control valve so that the flow rate of the exhaust gas which flows into an exhaust air 
clarification catalyst may be set up fewer than the flow rate of the exhaust gas discharged by the internal 
combustion engine. The above-mentioned amount control means of hydrogen sulfides When the amount of 
the hydrogen sulfide detected by the amount detection means of hydrogen sulfides turns into more than a up 
Norikazu quantum, a flow control valve is adjusted and it is made to lower the temperature of an exhaust air 
clarification catalyst so that the flow rate of the exhaust gas which flows into an exhaust air clarification 
catalyst may increase more than the flow rate set up by the above-mentioned sulfur component bleedoff 
processing means. 

[0019] Usually, in the air- fuel ratio of the exhaust gas which carries out temperature of an exhaust air 
clarification catalyst to beyond predetermined temperature, and is made to flow into an exhaust air 
clarification catalyst, when performing sulfur component bleedoff processing, theoretical air fuel ratio or 
since it is rich, an internal combustion engine's operation parameters (for example, ignition timing, fuel oil 
consumption, the valve-opening stage of an inlet valve or an exhaust valve, etc.) are changed mostly. 
Moreover, an internal combustion engine's operation parameter is changed similarly [ lowering the 
temperature of an exhaust air clarification catalyst during sulfur component bleedoff processing ]. However, 
if an internal combustion engine's operation parameter is changed in this way, an operation parameter will 
become a different value from the optimal value to an internal combustion engine's operational status. On 
the other hand, since sulfur component bleedoff processing is performed by adding a reducing agent (for 
example, a fuel, HC, CO) with reducing-agent addition equipment (for example, fuel addition equipment) 
according to the 10th invention, in performing sulfur component bleedoff processing, it is not necessary to 
change an internal combustion engine's operation parameter. Furthermore, the amount of the hydrogen 
sulfide which flows out of an exhaust air clarification catalyst can be maintained below to a constant rate 
only by adjusting a flow control valve, without the amount control means of hydrogen sulfides also 
changing the fuel addition from an internal combustion engine's operation parameter and fuel addition 
equipment. Therefore, it is prevented that the operation parameter of internal combustion evaporation 
becomes a different value from the optimal value to an internal combustion engine's operational status. 
[0020] Moreover, with the exhaust emission control device which raised the temperature of an exhaust air 
clarification catalyst, the temperature of an exhaust air clarification catalyst is lowered also by stopping the 
fuel addition from fuel addition equipment during sulfur component bleedoff processing of an exhaust air 
clarification catalyst by reducing the flow rate of the exhaust gas which adds a fuel from fuel addition 
equipment, and flows into an exhaust air clarification catalyst. However, since the flow rate of the exhaust 
gas which flows into an exhaust air clarification catalyst in this case has decreased, the heat of an exhaust air 
clarification catalyst is hard to be transmitted to exhaust gas, and therefore, the temperature of an exhaust air 
clarification catalyst cannot fall easily. On the other hand, according to the 10th invention, since the flow 
rate of the exhaust gas which flows into an exhaust air clarification catalyst increases, the heat of an exhaust 
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air clarification catalyst becomes that it is easy to be transmitted to exhaust gas, and, therefore, the 
temperature of an exhaust air clarification catalyst is lowered promptly. 

[0021] In the 1 1th invention, the exhaust air clarification catalyst for purifying the component in exhaust gas 
further also on the above-mentioned bypass path is arranged in the 10th invention. According to the 1 1th 
invention, when a flow control valve is adjusted so that the flow rate of the exhaust gas which flows into an 
exhaust air clarification catalyst may be set up during sulfur component bleedoff processing fewer than the 
flow rate of the exhaust gas discharged by the internal combustion engine, the exhaust gas which flowed to 
the BAIBASU path is also purified. 

[0022] In the 12th invention, the forward direction and this forward direction can switch the passage 
direction in case exhaust gas passes an exhaust air clarification catalyst by Hazama with the hard flow of an 
opposite direction in the 8th or 9th invention. The above-mentioned amount control means of hydrogen 
sulfides When the passage direction of exhaust gas is flowing in one direction among the above-mentioned 
forward direction and hard flow When the amount of the hydrogen sulfide which was alike and was detected 
by the amount detection means of hydrogen sulfides turned into more than a up Norikazu quantum, it was 
made to lower the temperature of the at least elevated temperature part of an exhaust air clarification catalyst 
by switching the passage direction of exhaust gas so that the passage direction at that time may turn into an 
opposite direction. 

[0023] Usually, since exothermic reaction occurs within an exhaust air clarification catalyst when theoretical 
air fuel ratio or rich exhaust gas flows [ an air-fuel ratio ] an exhaust air clarification catalyst mostly like 
[ when performing sulfur component bleedoff processing ], the temperature of the exhaust air downstream 
part of an exhaust air clarification catalyst becomes high. Therefore, when a hydrogen sulfide flows out of 
an exhaust air clarification catalyst by sulfur component bleedoff processing, a hydrogen sulfide is 
generated into the part of the exhaust air clarification catalyst of the exhaust air downstream. On the other 
hand, the hydrogen sulfide is not generated [ in / the temperature of the exhaust air upstream part of an 
exhaust air clarification catalyst is comparatively low, and / this part ]. When the temperature of the part of 
the exhaust air clarification catalyst which was the exhaust air downstream serves as an elevated 
temperature and the amount of a hydrogen sulfide turns into more than a up Norikazu quantum before 
switching the passage direction of exhaust gas, the part of this exhaust air clarification catalyst serves as the 
exhaust air upstream, and it is made to lower it gradually by switching the passage direction of exhaust gas 
according to the exhaust emission control device of the 1 1th invention. On the other hand, before switching 
the passage direction of exhaust gas, the temperature of the part of the exhaust air clarification catalyst 
which was the exhaust air upstream serves as low temperature in the catalyst, and by switching the passage 
direction of exhaust gas, the part of this exhaust air clarification catalyst serves as the exhaust air 
downstream, and carries out temperature up. In order to maintain the amount of the hydrogen sulfide which 
flows out since the amount of the hydrogen sulfide which flows out only by switching the flow direction of 
exhaust gas by performing such control is maintainable to below a constant rate below to a constant rate, it 
is not necessary to change the fuel addition from an internal combustion engine's operation parameter and 
fuel addition equipment. 

[0024] In any 12th one invention the 13th invention — the 8- the above-mentioned amount detection means 
of hydrogen sulfides Among the parameter about the property of the exhaust gas which flows into the 
parameters and exhaust air clarification catalysts about operation of an internal combustion engine other 
than the amount of the actual hydrogen sulfide which flows out of an exhaust air clarification catalyst, and 
the parameter about the condition of an exhaust air clarification catalyst, at least one parameter The 
parameter appearance means for detecting is provided and the amount of the hydrogen sulfide expected to 
flow out of an exhaust air clarification catalyst from the value of the parameter detected by this parameter 
appearance means is presumed. Since the amount of the hydrogen sulfide expected to flow out of an exhaust 
air clarification catalyst can be presumed according to the exhaust emission control device of the 13th . 
invention, before the amount of the hydrogen sulfide which flows out of an exhaust air clarification catalyst 
actually reaches a up Norikazu quantum, the amount control means of hydrogen sulfides can be operated. In 
addition, the parameter about operation of an internal combustion engine means ignition timing, fiiel oil 
consumption, and the valve-opening stage of an intake/exhaust valve, and the parameter about the property 
of exhaust gas means the air-fuel ratio of exhaust gas, temperature, and a flow rate, and the parameter about 
the condition of an exhaust air clarification catalyst means the temperature of for example, an exhaust air 
clarification catalyst, and the alimentation of a sulfur component. 

[0025] In the 14th invention, the above-mentioned parameter appearance means possesses the exhaust gas 
temperature sensor for detecting the temperature of exhaust gas [ / near the exhaust air clarification catalyst ] 
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at least in the 13 th invention. 

[0026] In the 15th invention, a up Norikazu quantum is zero in the 8th - the 14th invention. Usually, the 
direction of the temperature of the exhaust air clarification catalyst into which a hydrogen sulfide flows out 
of an exhaust air clarification catalyst rather than the temperature of the exhaust air clarification catalyst to 
which a sulfur component is emitted is an elevated temperature. Therefore, according to the exhaust 
emission control device of the 15th invention, though a sulfur component is emitted from an exhaust air 
clarification catalyst, the yield of a hydrogen sulfide can be made into zero. 
[0027] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail with reference to a drawing. 
The engine body 1 roughly shown in drawing 1 shows a cylinder-injection-of-fuel mold jump-spark-ignition 
type internal combustion engine. However, this invention may be applied to another jump-spark-ignition 
type internal combustion engine or a compression ignition type internal combustion engine. 
[0028] As shown in drawing 1 , in the first example of this invention, the engine body 1 possesses a cylinder 
block 2, the piston 3 which reciprocates within a cylinder block 2, and the cylinder head 4 fixed on the 
cylinder block 2. A combustion chamber 5 is formed between a piston 3 and the cylinder head 4. An inlet 
valve 6, an inlet port 7, an exhaust valve 8, and an exhaust port 9 are arranged for every cylinder at the 
cylinder head 4. Furthermore, as shown in drawing 1 , an ignition plug 10 is arranged in the center section of 
the internal surface of the cylinder head 4, and a fuel injection valve 1 1 is arranged at a cylinder head 4 
internal-surface periphery. Moreover, the cavity 12 prolonged from the lower part of a fuel injection valve 
1 1 to the lower part of an ignition plug 10 is formed in the top face of a piston 3. 

[0029] The inlet port 7 of each cylinder is connected with a surge tank 14 through the inhalation-of-air 
branch pipe 13 which corresponds, respectively, and a surge tank 14 is connected with an air cleaner (not 
shown) through an air intake duct 15 and an air flow meter 16. In an air intake duct 15, the throttle valve 1 8 
driven with a step motor 17 is arranged. On the other hand, the exhaust port 9 of each cylinder is connected 
with an exhaust manifold 19, and this exhaust manifold 19 is connected with the casing 24 which built in the 
NOX occlusion agent 23 through the catalytic converter 21 and exhaust pipe 22 which contained the 
oxidation catalyst or the three way component catalyst 20. an exhaust manifold 19 and a surge tank 14 - 
recirculation exhaust gas (EGR gas is called hereafter) - it connects mutually through a conduit 26 — having 
- this EGR gas — the EGR gas control valve 27 is arranged in a conduit 26. 

[0030] An electronic control unit (ECU) 31 consists of a digital computer, and RAM (random access 
memory)33, ROM (read-only memory)34, CPU (microprocessor^, the input port 36, and the output port 
37 which were mutually connected through the bidirectional bus 32 are provided. An air flow meter 16 
generates the output voltage proportional to an inhalation air content, and is inputted into input port 36 
through A-D converter 38 to which this output voltage corresponds. The air- fuel ratio sensor 28 for 
detecting an air- fuel ratio is inputted into an exhaust manifold 19 in input port 36 through A-D converter 38 
to which the output signal of a mounting eclipse and this air- fuel ratio sensor 28 corresponds. Moreover, in 
the exhaust pipe 25 connected to the outlet of the casing 24 which built in the NOX occlusion agent 23, H2S 
sensor 29 and the NOX sensor 30 of the conventional type which can detect the NOX concentration in 
exhaust gas are arranged, and it is inputted into input port 36 through A-D converter 38 to which the output 
signal of these H2S sensor 29 and the NOX sensor 30 corresponds. 

[0031] Moreover, the load sensor 41 which generates the output voltage proportional to the amount of 
treading in of an accelerator pedal 40 is connected to an accelerator pedal 40, and the output voltage of the 
load sensor 41 is inputted into input port 36 through corresponding A-D converter 38. The crank angle 
sensor 42 generates an output pulse, whenever a crankshaft rotates 30 degrees, and this output pulse is 
inputted into input port 36. In CPU35, an engine rotational frequency is calculated from the output pulse of 
this crank angle sensor 42. On the other hand, an output port 37 is connected to an ignition plug 10, a fuel 
injection valve 1 1, a step motor 17, and the EGR gas control valve 27 through the corresponding actuation 
circuit 39. 

[0032] Next, with reference to drawing 2 , the structure of H2S sensor 29 is explained briefly. H2S sensor 
29 arranges the reference pole 52 which becomes one field of the oxygen ion conductivity solid electrolyte 
51 from the electrode made from noble metals, arranges the detection pole 53 which becomes the field of 
another side from the electrode made from noble metals, sinters these electrodes 52 and 53, it covers 
detection pole 53 front face with the metal oxide semiconductor layer 54 further, calcinates it, and is formed. 
The lead wire 55 made from noble metals is connected to two electrodes 52 and 53, and a voltmeter 56 is 
connected to these lead wire 55. The oxygen ion conductivity solid electrolyte 51 consists of the zirconium 
dioxide Zr02 and cerium oxide Ce02 which were stabilized with oxidization yttrium Y203 or a calcium 
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oxide CaO, and the configuration is the shape of a tube, and plate-like. The reference pole 52 and the 
detection pole 53 consist of noble metals Pt, for example, platinum, Rhodium Rh, Palladium Pd, Iridium Ir, 
Ruthenium Ru, osmiums Os, or these alloys. The metal oxide semiconductor layer 54 consists of tungstic 
oxide W03, tin oxide Sn02, and indium oxide In 203. 

[0033] The detection mechanism of H2S concentration of H2S sensor mentioned above is explained. On the 
detection pole 53 made from noble metals arranged in one field of the oxygen ion conductivity individual 
electrolyte 5 1 , oxygen 02 is ionized to oxygen ion 02-. Potential occurs by the ionization reaction of the 
oxygen 02 in this detection pole 53. Furthermore, in the metal oxide semiconductor layer 54, H2S oxidize 
by this oxygen ion 02-, and change to steam H20 or sulfur oxide S02 grade. Potential occurs also by the 
oxidation reaction of H2S in this metal oxide semiconductor 54. The mixed potential of the potential 
resulting from the ionization reaction of these oxygen and the potential resulting from oxidation reaction of 
H2S is the potential depending on the concentration of H2S, and the reference pole 52 does not contribute to 
the ionization reaction of these oxygen, and oxidation reaction of H2S. Therefore, if a voltmeter 56 detects 
this mixed potential as the potential difference with the reference potential of the reference pole 52, direct 
detection of the concentration of H2S can be carried out. 

[0034] Next, the fuel-injection control of an internal combustion engine shown in drawing 1 is explained, 
referring to drawing 3 (A). In addition, in drawing 3 (A), the axis of ordinate expresses engine load Q/N 
(inhalation air content Q / engine rotational frequency N), and the axis of abscissa expresses the engine 
rotational frequency N. 

[0035] In drawing 3 (A), stratification combustion is performed by the operating range by the side of a low 
load rather than a continuous line XI . That is, as shown in drawing 1 at this time, Fuel F is injected towards 
the inside of a cavity 12 in the compression stroke last stage from a fuel injection valve 1 1 . This fuel is 
guided by the inner skin of a cavity 12, and forms gaseous mixture in the circumference of an ignition plug 
10, and this gaseous mixture carries out firing combustion with an ignition plug 10. At this time, the average 
air- fuel ratio in a combustion chamber 5 serves as Lean. 

[0036] on the other hand, in drawing 3 (A), a fuel injects from a fuel injection valve 1 1 in an intake stroke in 
the field by the side of a heavy load rather than a continuous line XI — having — this time — homogeneity — 
gaseous mixture — combustion is performed, in addition — Hazama of a continuous line XI and the chain 
line X2 — the basis of the Lean air-fuel ratio — homogeneity — gaseous mixture — combustion carries out — 
having — Hazama of the chain line X2 and the chain line X3 — the basis of theoretical air fuel ratio — 
homogeneity — gaseous mixture — combustion carries out — having — the chain line X3 — a heavy load side 
— the basis of a rich air- fuel ratio — homogeneity — gaseous mixture — combustion is performed. 
[0037] In this invention, as the basic fuel oil consumption TAU required to consider as theoretical air fuel 
ratio showed the air-fuel ratio to drawing 3 (B), it memorizes in ROM34 beforehand in the form of a map as 
a function of engine load Q/N and the engine rotational frequency N, and the final fuel oil consumption 
TAUO (= KA-TAU) is computed by carrying out the multiplication of the amendment **** kA to this basic 
fuel oil consumption TAU fundamentally. This amendment **** kA, as shown in drawing 3 (C), it 
memorizes in ROM34 beforehand in the form of a map as a function of engine load Q/N and the engine 
rotational frequency N. 

[0038] A this amendment **** kA value becomes large from 1.0 by the operating range by the side of a 
heavy load rather than the chain line X3 of drawing 3 (A) to which it is smaller than 1 .0 and combustion is 
performed under a rich air- fuel ratio by the operating range by the side of a low load rather than the chain 
line X2 of drawing 3 (A) with which combustion is performed under the Lean air-fuel ratio. Moreover, this 
amendment **** kA is cost by 1 .0 by the operating range of Hazama of the chain line X2 and the chain line 
X3, and at this time, based on the output signal of the air-fuel ratio sensor 28, feedback control of the air- 
fuel ratio is carried out so that it may become theoretical air fuel ratio. 

[0039] The NOX occlusion agent 23 arranged in an engine flueway makes an alumina support, and at least 
one chosen from Potassium K, Sodium Na, Lithium Li, alkali metal like Caesium Cs, Barium Ba, an 
alkaline earth like Calcium calcium, Lanthanum La, and rare earth like Yttrium Y and noble metals like 
Platinum Pt are supported on this support. In this case, the particulate filter which consists of a cordylite can 
be arranged and the NOX occlusion agent 23 which makes an alumina support on this particulate filter can 
also be made to support in casing 24. 

[0040] If the ratio of the amount of air to the amount of the fuel (hydrocarbon) supplied in the flueway of an 
engine inhalation-of-air path, a combustion chamber 5, and the NOX occlusion agent 23 upstream is called 
the air-fuel ratio of the inflow exhaust gas to the NOX occlusion agent 23 even if it is which case This NOX 
occlusion agent 23 carries out occlusion of the NOX, when the air- fuel ratio of inflow exhaust gas is Lean, 
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and it performs the absorption/emission action of NOX to which the air- fuel ratio of inflow exhaust gas 
emits theoretical air fuel ratio or NOX which carried out occlusion when it became rich. 
[0041] By the way, before there is a limitation in the NOX occlusion capacity of the NOX occlusion agent 
23, therefore the NOX occlusion capacity of the NOX occlusion agent 23 is saturated, it is necessary to 
make NOX emit from the NOX occlusion agent 23. However, while the NOX occlusion agent 23 has 
enough NOX occlusion capacity, although occlusion of all the NOX(s) contained in exhaust gas is carried 
out, when the limitation of NOX occlusion capacity is approached, it becomes impossible almost to carry 
out occlusion of a part of NOX(s), and if the NOX occlusion agent 23 approaches the limitation of NOX 
occlusion capacity thus, the amount of NOX(s) which flows out of the NOX occlusion agent 23 into a lower 
stream of a river will begin to increase. 

[0042] Then, when the total amount of NOX occlusion by which occlusion is carried out to the NOX 
occlusion agent 23 is presumed and this amount of NOX occlusion approaches the amount of maximum 
NOX occlusion, the air-fuel ratio (an exhaust air air-fuel ratio is called hereafter) of the exhaust gas which 
flows into the NOX occlusion agent 23 is temporarily made rich, and NOX is made to emit from the NOX 
occlusion agent 23. In this case, there are various approaches in making rich the exhaust air air- fuel ratio 
which flows into the NOX occlusion agent 23. For example, by making rich the average air- fuel ratio of the 
gaseous mixture in a combustion chamber 5, an exhaust air air-fuel ratio can also be made rich, and an 
exhaust air air- fuel ratio can also be made rich by also being able to make an exhaust air air- fuel ratio rich, 
or adding an additional fuel in the flueway of the NOX occlusion agent 23 upstream by injecting an 
additional fuel in the expansion-stroke last stage or an exhaust stroke. 

[0043] If this NOX occlusion agent 23 is arranged in an engine flueway, although the NOX occlusion agent 
23 performs the absorption/emission action of NOX actually, it also has the part which is not clear about the 
detailed mechanism of this absorption/emission action. However, it is thought that this absorption/emission 
action is performed by the mechanism as shown in drawing 4 . Next, it becomes the same mechanism even 
if it uses other noble metals, alkali metal, an alkaline earth, and rare earth, although this mechanism is 
explained taking the case of the case where Platinum Pt and Barium Ba are made to support, on support. 
[0044] In the internal combustion engine which showed drawing 1 , combustion is performed for an air- fuel 
ratio in the state of Lean in the operational status of most with high operating frequency. Thus, when 
combustion is performed in the state of Lean, the oxygen density in exhaust gas has a high air- fuel ratio, and 
as shown in drawing 4 (A) at this time, these oxygen 02 adheres to the front face of Platinum Pt in the form 
of 02- or 02-. On the other hand, NO in inflow exhaust gas reacts with 02- or 02- on the front face of 
Platinum Pt, and turns into N02 (2 NO+02 ->2N02). Subsequently, occlusion being carried out into an 
occlusion agent and combining with the barium oxide BaO oxidizing on Platinum Pt, a part of generated 
N02 is diffused in an occlusion agent in the form of nitrate ion N03-, as shown in drawing 4 (A). Thus, 
occlusion of the NOX is carried out into the NOX occlusion agent 23. As long as the oxygen density in 
inflow exhaust gas is high, N02 is generated on the front face of Platinum Pt, unless the NOX occlusion 
capacity of an occlusion agent is saturated, occlusion of N02 is carried out into an occlusion agent, and 
nitrate ion N03- is generated. 

[0045] On the other hand, if an inflow exhaust air air-fuel ratio is made rich, the oxygen density in inflow 
exhaust gas will fall, consequently the amount of generation of N02 in the front face of Platinum Pt will 
fall. If the amount of generation of N02 falls, a reaction will go to hard flow (N03— >N02), and nitrate ion 
N03- in an occlusion agent will be thus emitted from an occlusion agent in the form of N02. unburnt 
[ which is contained in inflow exhaust gas as NOX emitted from the NOX occlusion agent 23 at this time 
was shown in drawing 4 (B) / a lot of] — you react with HC and CO and it is made to return Thus, if N02 
stops existing on the front face of Platinum Pt, N02 will be emitted to a degree from a degree from an 
occlusion agent. Therefore, since NOX will be emitted to the inside of a short time from the NOX occlusion 
agent 23 and this emitted NOX will moreover be returned if an inflow exhaust air air-fuel ratio is made rich, 
NOX is not discharged in atmospheric air. 

[0046] In addition, even if it makes an inflow exhaust air air- fuel ratio into theoretical air fuel ratio in this 
case, NOX is emitted from the NOX occlusion agent 23. However, since NOX is not gradually emitted from 
the NOX occlusion agent 23 when an inflow exhaust air air- fuel ratio is made into theoretical air fuel ratio, 
time amount long a little to making all NOX(s) by which occlusion is carried out to the NOX occlusion 
agent 23 emit is required. By the way, in exhaust gas, the sulfur component is mainly contained in the form 
of SOX, and occlusion not only of NOX but SOX is carried out to the NOX occlusion agent 23. It is thought 
that the occlusion mechanism of SOX to this NOX occlusion agent 23 is the same as the occlusion 
mechanism of NOX. Namely, when it explained taking the case of the case where Platinum Pt and Barium 
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Ba are made to support, on support like the time of explaining the occlusion mechanism of NOX, as it 
mentioned above, when an inflow exhaust air air-fuel ratio is Lean, oxygen 02 has adhered to the front face 
of Platinum Pt in the form of 02- or 02-. S02 in inflow exhaust gas reacts with 02- or 02- on the front face 
of Platinum Pt, and turns into S03. Subsequently, being absorbed in an occlusion agent and combining with 
the barium oxide BaO oxidizing further on Platinum Pt, it is spread in an occlusion agent in the form of 
sulfate ion S042-, and a part of generated S03 generates the stable sulfate BaS04. 

[0047] However, this sulfate BaS04 is stable, it is hard to decompose it, and a sulfate BaS04 remains as it 
is only by only making rich an inflow exhaust air air-fuel ratio, without being decomposed. Therefore, a 
sulfate BaS04 will increase as time amount passes in the NOX occlusion agent 23, and the amount of NOX 
(s) the NOX occlusion agent 23 can carry out [ the amount ] occlusion will fall as time amount passes thus. 
That is, the NOX occlusion agent 23 will deteriorate as time amount passes. 
[0048] However, if the temperature of the NOX occlusion agent 23 turns into more than constant 
temperature, for example, 600 degrees C, in this case, a sulfate BaS04 will decompose in the NOX 
occlusion agent 23, and if the exhaust air air-fuel ratio which flows into the NOX occlusion agent 23 at this 
time is made rich, SOX can be made to emit from the NOX occlusion agent 23. So, in the example of this 
invention, when SOX should be emitted from the NOX occlusion agent 23, while raising the temperature of 
the NOX occlusion agent 23, it is made to perform SOX bleedoff processing to which carry out richly the 
exhaust air air-fuel ratio which flows into the NOX occlusion agent 23, and a sulfur component or SOX is 
made to emit from the NOX occlusion agent 23. 

[0049] Next, SOX bleedoff processing of the first example is explained with reference to drawing 5 . The 
total amount of SOX by which occlusion of sigmaSOX is carried out to the NOX occlusion agent 23 in 
drawing 5 The amount of the greatest SOX by which occlusion of (the total amount of SOX occlusion is 
called hereafter) and the SOXmax is carried out to the NOX occlusion agent 23 An exhaust air air-fuel ratio 
and Teat (threshold value is called hereafter) and A/F The temperature of the NOX occlusion agent 23 
(Occlusion agent temperature is called hereafter), the temperature (SOX bleedoff temperature is called 
hereafter) to which Tl can make SOX emit from the NOX occlusion agent 23, and H2S show H2S yield 
generated in the NOX occlusion agent 23 in per unit time amount. Since occlusion of SOX continues being 
carried out to the NOX occlusion agent 23 while exhaust air air- fuel ratio A/F is Lean Rl, as shown in 
drawing 5 , total amount of SOX occlusion sigmaSOX increases gradually, and rich [ in an exhaust air air- 
fuel ratio / more slightly than Lean Rl to theoretical air fuel ratio ] in this example, when total amount of 
SOX occlusion sigmaSOX exceeds the value (a decision value is called hereafter) SOXlow slightly smaller 
than threshold value SOXmax - weak — rich - it switches to R2. Thus, if an exhaust air air- fuel ratio is 
switched to weak Rich R2 from Lean Rl, the fuel of non-** in exhaust gas will burn in the NOX occlusion 
agent 23, and, thereby, the occlusion agent temperature Teat will rise. Since SOX will begin to be emitted 
from the NOX occlusion agent 23 once the occlusion agent temperature Teat reaches the SOX bleedoff 
temperature Tl, although occlusion of SOX continues being carried out to the NOX occlusion agent 23, 
total amount of SOX occlusion sigmaSOX begins to decrease, until the occlusion agent temperature Teat 
reaches the SOX bleedoff temperature Tl . 

[0050] Then, exhaust air air-fuel ratio A/F is controlled so that H2S yield is settled in tolerance, while the 
occlusion agent temperature Teat is maintained more than SOX bleedoff temperature Tl . About control of 
this exhaust air air-fiiel ratio A/F, it mentions later. Thus, if the occlusion agent temperature Teat is 
maintained more than SOX bleedoff temperature Tl, SOX will continue being emitted from the NOX 
occlusion agent 23, therefore total amount of SOX occlusion sigmaSOX will decrease gradually. And 
exhaust air air-fuel ratio A/F is returned to Lean Rl in the place where total amount of SOX occlusion 
sigmaSOX became zero, and, thereby, it is made for SOX bleedoff processing to be completed. According 
to this example, all SOX is emitted from the NOX occlusion agent 23, and, thereby, it is made for the NOX 
occlusion capacity of the NOX occlusion agent 23 to be recovered thus. 

[0051] By the way, although SOX is emitted from the NOX occlusion agent 23 during activation of SOX 
bleedoff processing, a part of this emitted SOX reacts with HC and CO which are contained in exhaust gas 
according to the following reaction formula, and it generates a hydrogen sulfide (H2S). 
S02+3H2->H2S+2H20 - (1) 
S02+2 CO+H2 ->H2S+2C02 - (2) 
3S02+C3H6 ->3H2S+3C 02 - (3) 

These reaction formulae (1) H2S yield is proportional to the amount (an SOX burst size is called hereafter) 
of SOX emitted to per unit time amount from the NOX occlusion agent 23 so that - (3) may show, and there 
are so many H2S yields that there are many SOX burst sizes. And an SOX burst size is proportional to the 
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temperature of the NOX occlusion agent 23, and there are so many SOX burst sizes that the temperature of 
the NOX occlusion agent 23 is high. That is, H2S yield increases, so that the temperature of the NOX 
occlusion agent 23 is high. Since H2S will cause a nasty smell in atmospheric air if it generates in a large 
quantity for a short time, in order to prevent this, it is required to control H2S yield below to a constant rate. 
Since heat is taken from the gaseous mixture of a combustion chamber and the temperature of exhaust gas 
falls for this reason when an excessive fuel will evaporate in a combustion chamber, if the rich degree of 
exhaust air air-fuel ratio A/F is enlarged, the temperature of the NOX occlusion agent 23 can be reduced as a 
result. Therefore, if the temperature of the NOX occlusion agent 23 is reduced when a weak rich twist also 
makes rich fundamentally the rich degree of exhaust air air- fuel ratio A/F large strength, an SOX burst size 
should decrease and H2S yield should decrease thus. 

[0052] However, as shown in the above-mentioned reaction formula (3), H2S yield is proportional to the 
amount of unburnt hydrocarbon C3H6 which flow into per unit time amount at the NOX occlusion agent 23, 
and its H2S yield increases, so that unburnt hydrocarbon C3H6 which flow into the NOX occlusion agent 23 
increase. Therefore, only by a weak rich twist enlarging the rich degree of exhaust air air-fuel ratio A/F, an 
SOX burst size increases on the contrary, and H2S yield may not be stopped thus below at the specified 
quantity. That is, as shown in drawing 6 , H2S yield is the function of the temperature of the NOX occlusion 
agent 23, and the rich degree Dr of exhaust air air- fuel ratio A/F, H2S yield increases, so that the occlusion 
agent temperature Teat is high, and H2S yield tends to increase, so that the rich degree Dr of exhaust air air- 
fuel ratio A/F is large. However, since the occlusion agent temperature Teat becomes low so that the rich 
degree Dr of exhaust air air- fuel ratio A/F becomes large, if the rich degree Dr is enlarged as shown in 
drawing 7 as a result, H2S yield will tend to decrease. Therefore, in order to hold down H2S yield to below 
the specified quantity, when the rich degree of exhaust air air-fuel ratio A/F is enlarged, it is required to 
choose the rich degree of exhaust air air- fuel ratio A/F so that it may exceed the buildup value of H2S yield 
by buildup of the unburnt hydrocarbon by which the deduction of H2S yield by temperature lowering of the 
NOX occlusion agent 23 flows into a NOX occlusion agent. 

[0053] Next, the selection approach of the rich degree which can lessen H2S yield is explained with 
reference to drawing 7 . The axis of abscissa of drawing 7 is the rich degree Dr of an exhaust air air- fuel 
ratio, and an axis of ordinate is H2S yield. Line Ta shows the relation of the rich degree Dr and H2S yield in 
case occlusion agent temperature is the first temperature Ta. Line Tb shows the relation of the rich degree 
Dr and H2S yield in case occlusion agent temperature is the second temperature Tb, and Line Tc shows the 
relation of the rich degree Dr and H2S yield in case occlusion agent temperature is the 3rd temperature Tc. 
In addition, the relation between the first temperature Ta, the second temperature Tb, and the third 
temperature Tc is Ta<Tb<Tc. Moreover, when the rich degree is made into the first degree Drl in the 
following explanation, the temperature of the NOX occlusion agent 23 turns into the first temperature Ta. 
When the rich degree is made into the second degree Dr2, the temperature of the NOX occlusion agent 23 
turns into the second temperature Tb, and when the rich degree is made into the third degree Dr3, if the 
temperature of the NOX occlusion agent 23 turns into the third temperature Tc, it will be assumed. 
[0054] Since the occlusion agent temperature Teat turns into the first temperature Ta when the introduction 
rich degree Dr is the first degree Drl, the point of expressing H2S yield at this time is Point X. Supposing 
the rich degree Dr is switched to the second degree Dr2 from the first degree Drl here, the point of 
expressing H2S yield will shift to a point Yl from Point X. That is, H2S yield increases. However, if the 
rich degree Dr is made into the second degree Dr2, since the occlusion agent temperature Teat falls from the 
first temperature Ta to the second temperature Tb, the point of expressing H2S yield will shift to a point Zl 
from a point Yl . That is, H2S yield decreases. However, there are more H2S yields in a point Zl in this case 
than H2S yield in Point X. Therefore, even if it switches the rich degree Dr to the second degree Dr2 from 
the first degree Drl, H2S yield does not decrease despite a join office. 

[0055] On the other hand, supposing the rich degree Dr switches to the third degree Dr3 from the first 
degree Dl , the point of expressing H2S yield will shift to a point Y2 from Point X. That is, H2S yield 
increases. And since the third degree Dr3 is larger than the second degree Dr2, there are more H2S yields in 
a point Y2 than H2S yield in a point Yl . However, since the third degree Dr3 is larger than the second 
degree Dr2, the occlusion agent temperature Teat falls to the third temperature Tc lower than the second 
temperature Tb, and the point of expressing H2S yield shifts to a point Z2 from a point Y2. There are few 
H2S yields in a point Z2 here than H2S yield in Point X. Therefore, H2S yield is controlled by having 
enlarged the rich degree in this case. 

[0056] Thus, although H2S yield increases with buildup of the rich degree Dr, the rate of buildup becomes 
so small that the occlusion agent temperature Teat is low, and the occlusion agent temperature Teat becomes 
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low with buildup of the rich degree Dr. For this reason, if a rich degree is chosen appropriately, H2S yield 
can be lessened. At this example, it asks for the rich degree which can lessen H2S yield by experiment 
beforehand, and memorizes to ROM in the form of a map. 

[0057] Next, by increasing to the rich degree chosen as the rich degree of an exhaust air air-fuel ratio was 
mentioned above explains the phenomenon when controlling H2S yield below to the specified quantity with 
reference to drawing 5 . As mentioned above, when total amount of SOX occlusion sigmaSOX reaches a 
decision value SOXlow according to SOX bleedoff processing of this example, an exhaust air air-fuel ratio 
is switched to weak Rich from Lean. Then, if the occlusion agent temperature Teat reaches the SOX 
bleedoff temperature Tl, SOX will begin to be emitted from the NOX occlusion agent 23. And H2S yield 
H2S begin to go up to this and coincidence. Then, since an exhaust air air-fuel ratio is maintained by weak 
Rich, the occlusion agent temperature Teat continues rising. For this reason, H2S yield increases and 
decision value H2Slow is reached soon. In order to reduce the occlusion agent temperature Teat by this 
example at this time, the rich degree of an exhaust air air- fuel ratio is enlarged. That is, an exhaust air air- 
fuel ratio is made rich strength with a larger rich degree than weak Rich's rich degree. Although H2S yield 
H2S increase temporarily, since the occlusion agent temperature Teat falls after that at this time, H2S yield 
falls gradually. 

[0058] Since the temperature of the NOX occlusion agent 23 may become lower than the SOX bleedoff 
temperature Tl when the temperature of the NOX occlusion agent 23 is reduced beyond the need, weak 
Rich is returned it after an exhaust air air- fuel ratio is made rich strength for the period defined beforehand. 
Thereby, the occlusion agent temperature Teat rises again, and in connection with this, H2S yield H2S 
increase again, and it reaches decision value H2Slow soon. In order to reduce the occlusion agent 
temperature Teat by this example also at this time, the rich degree of an exhaust air air-fuel ratio is enlarged. 
Although H2S yield H2S increase temporarily also at this time, since the occlusion agent temperature Teat 
falls, H2S yield H2S fall gradually. After an exhaust air air-fuel ratio is made rich strength for the period 
defined beforehand, weak Rich is returned it also here. Thereby, the occlusion agent temperature Teat rises 
again and H2S yield H2S increase in connection with this. However, shortly, even if total amount of SOX 
occlusion sigmaSOX has decreased, therefore there are few SOX burst sizes and the occlusion agent 
temperature Teat rises for this reason, H2S yield H2S are not given to decision value H2Slow, but if it 
passes over a certain stage, will begin to decrease gradually with reduction of total amount of SOX 
occlusion sigmaSOX, and will reach minimum value H2Smin eventually. 

[0059] By the way, although the temperature Teat of the NOX occlusion agent 23 is higher than the SOX 
bleedoff temperature Tl, that H2S yield H2S reached minimum value H2Smin means that there are very 
few SOX burst sizes from the NOX occlusion agent 23. Then, when H2S yield H2S reach minimum value 
H2Smin, an exhaust air air-fuel ratio is returned to Lean, and it is made for SOX bleedoff processing to be 
thus completed in this example. That is, according to this example, the termination timing of SOX bleedoff 
processing is determined by the output of H2S sensor. SOX can be made to emit from a NOX occlusion 
agent, controlling H2S yield below to a certain constant rate thus according to this example. 
[0060] By the way, in this example, when this total amount of SOX occlusion reaches a decision value as 
the total amount of SOX occlusion is presumed as follows and mentioned above in order to determine the 
timing which starts activation of SOX bleedoff processing, it is judged that SOX should be emitted from the 
NOX occlusion agent 23. in the fuel, the sulfur component of a rate is contained about 1 law, therefore the 
amount of SOX by which sometimes comes out and occlusion is carried out is the function of the final 
injection fuel quantity TAUO at the NOX occlusion agent 23. moreover, it is also the function of a sulfur 
content with which the amount of SOX by which sometimes comes out and occlusion is carried out becomes 
settled for every fuel in the NOX occlusion agent 23 by the rates of the sulfur component contained in a fuel 
differing for every fuel therefore, the amount of SOX by which occlusion is furthermore carried out to the 
NOX occlusion agent 23 changes with exhaust air air- fuel ratios, therefore the amount of SOX by which 
sometimes comes out and occlusion is carried out is also the function of an exhaust air air- fuel ratio at the 
NOX occlusion agent 23. moreover, the NOX occlusion agent 23 — occlusion is carried out, and easy 
changes with temperature of the NOX occlusion agent 23, therefore the amount of SOX by which 
sometimes comes out and occlusion is carried out is also the function of the temperature of the NOX 
occlusion agent 23 at the NOX occlusion agent 23. 

[0061] then, if the multiplier about the sulfur content which becomes settled for every fuel is set to KBa and 
an exhaust air air-fuel ratio and the multiplier about the temperature of the NOX occlusion agent 23 are set 
to KBb, the amount of SOX by which sometimes comes out and occlusion is carried out can be expressed to 
the NOX occlusion agent 23 as product TAUO-KBa-KBb of the final injection fuel quantity TAUO and a 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 12/29/2005 



JP,2003-035132,A [DETAILED DESCRIPTION] 



Page 11 of 19 



final multiplier KBa, and a multiplier KBb. Therefore, total amount of SOX occlusion sigmaSOX is 
computed as an integrated value sigma (TAUO-KBa-KBb) which integrated product TAUO-KBa-KBb of 
the final injection fuel quantity TAUO and a final multiplier KBa, and a multiplier KBb. In addition, a 
multiplier KBb is beforehand called for by experiment, and as shown in drawing 8 as a function of an 
exhaust air air- fuel ratio and the temperature of the NOX occlusion agent 23, it is beforehand memorized in 
ROM34 in the form of a map. Moreover, the EGR rate which is the rate of performing exhaust gas 
recirculation (EGR) in addition to three parameters (a sulfur content, an exhaust air air- fuel ratio, and 
temperature of a NOX occlusion agent) mentioned above in order to compute the total amount of SOX 
occlusion may be used as a parameter. 

[0062] By the way, since the temperature of the NOX occlusion agent 23 is lower than the SOX bleedoff 
temperature Tl immediately after that even if an exhaust air air-fuel ratio is switched to weak Rich R2 from 
Lean Rl </SUB>, when total amount of SOX occlusion sigmaSOX reaches a decision value SOXlow, total 
amount of SOX occlusion sigmaSOX continues increasing. Then, the above-mentioned decision value 
SOXlow is set up so that the total amount of SOX occlusion may not exceed threshold value SOXmax, after 
an exhaust air air-fuel ratio is switched to weak Rich R2 from Lean Rl before the temperature of the NOX 
occlusion agent 23 reaches the SOX bleedoff temperature Tl . Thus, before total amount of SOX occlusion 
sigmaSOX exceeds threshold value SOXmax by setting up a decision value SOXlow, SOX begins to be 
emitted from the NOX occlusion agent 23. 

[0063] moreover, it mentioned above — as — an exhaust air air-fuel ratio — weak — rich — from R2 — strong 
~ rich — since H2S yield will increase greatly temporarily if switched to R3 — this example — the above- 
mentioned decision value H2Slow — an exhaust air air-fuel ratio — weak — rich — from R2 — strong — rich - 
- it is switched to R3, and even if H2S yield increases temporarily, it is set up so that H2S yield may not 
exceed allowed value H2Smax. moreover, an exhaust air air-fuel ratio — weak - rich - from R2 - strong - 
rich - since the amount of buildups of H2S yield when being switched to R3 becomes so large that the 
temperature of the NOX occlusion agent 23 is high, you may make it the temperature of the NOX occlusion 
agent 23 detected by the temperature sensor of the second example which mentions later decision value 
H2Slow set up beforehand amend it 

[0064] Moreover, although the timing which performs SOX bleedoff processing from the value of total 
amount of SOX occlusion sigmaSOX is determined in the first example, this timing may be determined by 
the option. For example, the timing which performs SOX bleedoff processing from the so-called activation 
spacing of the rich spike which emits to Rich a switch and NOX by which occlusion is carried out by this to 
the NOX occlusion agent 23 from Lean for an exhaust air air-fuel ratio may be determined. That is, it can be 
judged that the amount of total SOX occlusion exceeded the decision value when it became shorter than 
spacing as which rich spike activation spacing was beforehand determined since the amount of NOX which 
can carry out occlusion to the NOX occlusion agent 23 if the amount of SOX occlusion by which occlusion 
was carried out to the NOX occlusion agent 23 as mentioned above increases decreased and rich spike 
activation spacing became gradually and short. In addition, an SOX sensor is formed in the exhaust pipe of 
Hazama of an engine body and the NOX occlusion agent 23, and when the amount of SOX into which this 
SOX sensor flows out of a NOX occlusion agent increases more than the amount defined beforehand, it can 
also be judged that the total amount of SOX occlusion exceeded the decision value. 

[0065] Moreover, although the temperature of the NOX occlusion agent 23 is raised in the first example by 
switching an exhaust air air-fuel ratio to weak Rich R2 from Lean Rl , you may make it raise the 
temperature of the NOX occlusion agent 23 by approaches other than this. For example, there is a method of 
carrying out the angle of delay of the ignition timing as a one-eyed approach. If the angle of delay of the 
ignition timing is carried out, it will be discharged from a combustion chamber as a fuel of non-**, without 
some fuels burning in a combustion chamber, and the fuel of this non-** burns in an engine flueway, and 
the temperature of exhaust gas rises thus. Therefore, thereby, the temperature of the NOX occlusion agent 
23 can be raised. In addition, the temperature of the NOX occlusion agent 23 can be greatly raised, so that 
ignition timing is delayed in this approach. Moreover, when adopting this approach and you are trying to 
raise the temperature of a NOX occlusion agent, if the tooth lead angle of the ignition timing is carried out 
when H2S yield exceeds a decision value, the temperature of a NOX occlusion agent can be reduced. 
Moreover, after a fuel is injected in an intake stroke or a compression stroke as the second approach, the 
method of injecting an additional fuel in an expansion stroke is. The fuel of the addition injected in the 
expansion stroke is discharged from a combustion chamber as a fuel of non-**, without burning in a 
combustion chamber, the fuel of this non-** burns in an engine flueway, and the temperature of exhaust gas 
rises thus. Therefore, thereby, the temperature of the NOX occlusion agent 23 can be raised. In addition, the 
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temperature of the NOX occlusion agent 23 can be greatly raised, so that there are many amounts of an 
additional fuel in this approach. Moreover, when adopting this approach and you are trying to raise the 
temperature of a NOX occlusion agent, if the amount of the fuel of the addition injected when H2S yield 
exceeds a decision value is lessened, the temperature of a NOX occlusion agent can be reduced. 
[0066] Moreover, when an internal combustion engine is the Taki cylinder internal combustion engine as the 
third approach, there is a method of switching an engine air- fuel ratio by turns by Lean for every cylinder, 
according to the sequence that an expansion stroke is performed, as it is rich. For example, although it is 
carried out like the combustion line one by one in each cylinder whenever 1 80 degrees of crankshafts rotate, 
when an internal combustion engine is a 4-cylinder internal combustion engine In this case, according to this 
approach, in the cylinder in which an expansion stroke is performed to the 1 st, and the cylinder in which an 
expansion stroke is performed to the 3rd, it is supposed that an engine air- fuel ratio is rich, for example, an 
engine air- fuel ratio is made into Lean in the cylinder in which an expansion stroke is performed to the 2nd, 
and the cylinder in which an expansion stroke is performed to the 4th. According to this, from the cylinder 
made rich [ an engine air-fuel ratio ], the exhaust gas containing the fuel of non-** is discharged, the 
exhaust gas containing a lot of oxygen is discharged from the cylinder by which the engine air- fuel ratio was 
made Lean, the fuel of non-** burns by making these exhaust gas join in an engine flueway, and the 
temperature of exhaust gas rises thus. Therefore, thereby, the temperature of the NOX occlusion agent 23 
can be raised. In addition, the temperature of a NOX occlusion agent can be greatly raised, so that the 
difference of a rich air-fuel ratio and the Lean air-fuel ratio is large in each cylinder in this approach. 
Moreover, when adopting this approach and you are trying to raise the temperature of a NOX occlusion 
agent, if the difference of a rich air-fuel ratio and the Lean air-fuel ratio is made small when H2S yield 
exceeds a decision value, the temperature of a NOX occlusion agent can be reduced. 
[0067] Drawing 9 shows the control routine for performing SOX bleedoff processing of the first example. 
With reference to drawing 9 , it is not rich, and final fuel oil consumption TAUO and a final correction 
factor KB (= KBa-KBb) are first computed in step 100. Subsequently, total amount of SOX occlusion 
sigmaSOX is computed from the final injection fuel quantity TAUO and the final correction factor KB 
which were computed at step 100 in step 101 . Subsequently, it is distinguished whether the SOX bleedoff 
flag which shows what SOX should be emitted for from the NOX occlusion agent 23 in step 102 is set. 
When the SOX bleedoff flag is not set, it is distinguished whether it progressed to step 103 and total amount 
of SOX occlusion sigmaSOX of the NOX occlusion agent 23 is over the decision value SOXlow. When it is 
distinguished that it is sigmaSOX<=SOXlow in step 103, the processing cycle of a control routine is 
completed. On the other hand, when it is distinguished that it is sigmaSOX>SOXlow in step 1 03, it 
progresses to step 104. At step 104, an SOX bleedoff flag is set and the processing cycle of a control routine 
is completed. 

[0068] If an SOX bleedoff flag is set in step 104, in the following processing cycle, it will progress to step 
105 from step 102. At step 105, exhaust air air- fuel ratio A/F is switched to weak Rich R2 from Lean Rl . 
Subsequently, it is distinguished whether in step 106, H2S yield is over minimum value H2Smin. That is, at 
step 106, it is distinguished from the NOX occlusion agent 23 whether SOX begin to be emitted. Step 106 is 
repeated while it is distinguished that it is H2 S<=H2Smin in step 106. On the other hand, if it is 
distinguished that it is H2 S>H2Smin in step 106, it will progress to step 107. At step 107, it is distinguished 
whether there are few H2S yields than minimum value H2Smin. When it is distinguished that it is H2 
S<H2Smin in step 107, it progresses to step 108, and an SOX bleedoff flag is reset, and sigmaSOX is made 
into zero, and the processing cycle of a control routine is completed. 

[0069] When it is distinguished that it is H2 S>=H2Smin in step 107, it progresses to step 109. At step 109, 
it is distinguished whether there are few H2S yields than decision value H2Slow. When it is distinguished 
that it is H2 S<=H2Slow in step 109, it is returned to step 107. When it is distinguished that it is H2 
S>H2Slow in step 109, it progresses to step 110. step 1 10 — exhaust air air- fuel ratio A/F — weak — rich — 
the period beforehand defined from R2 — continuing ~ strong — rich — it switches to R3 — having — after 
that — again — weak — rich — it is returned to R2. And it returns to step 107 again. In addition, since it 
differs according to the temperature of a NOX occlusion agent, when the internal combustion engine has a 
means by which the temperature of a NOX occlusion agent is detectable, before H2S yield which increases 
temporarily performs step 106, you may make it set up decision value H2Slow from the temperature of a 
NOX occlusion agent, when an exhaust air air-fuel ratio is made into weak Rich from Lean. 
[0070] Next, the second example of this invention is explained. The second example of this invention is 
shown in drawing 10 . The temperature sensor 43 for detecting the temperature of the NOX occlusion agent 
23 in the second example is attached in the NOX occlusion agent 23. A temperature sensor 43 is connected 
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to the input port 36 of an electronic control unit 31 through A/D converter 38. 

[0071] Next, SOX bleedoff processing of the second example is explained with reference to drawing 1 1 . 
Drawing 1 1 is the same timing diagram as drawing 5 . When total amount of SOX (total amount of SOX 
occlusion) sigmaSOX by which occlusion is carried out to the NOX occlusion agent 23 also in the second 
example exceeds a decision value SOXlow, the air-fuel ratio of exhaust gas is switched to weak Rich from 
Lean. If the temperature Teat of the NOX occlusion agent 23 reaches the SOX bleedoff temperature Tl, 
SOX will begin to be emitted from the NOX occlusion agent 23, and H2S yield will increase to this and 
coincidence. If the temperature of the NOX occlusion agent 23 reaches the target temperature Tcatl at that 
time, the air- fuel ratio of exhaust gas will be switched by Hazama of being rich, strength with weak Rich, 
and, thereby, the temperature of the NOX occlusion agent 23 will be maintained by the target temperature 
Tcatl. 

[0072] By the way, H2S yield increases continuously, and if allowed value H2Sbmax is reached, according 
to this example, the target temperature Tcatl of the NOX occlusion agent 23 will be lowered. For this 
reason, the air-fuel ratio of exhaust gas is made rich strength for the period defined beforehand, and is made 
into the target temperature Tcatl with the low temperature of the NOX occlusion agent 23. Thereby, H2S 
yield decreases. If the target temperature Tcatl with the still lower temperature of the NOX occlusion agent 
23 is reached, the air- fuel ratio of exhaust gas will be switched by Hazama of being rich, strength with weak 
Rich, and, thereby, will be maintained by the target temperature Tcatl with the low temperature of the NOX 
occlusion agent 23. When H2S yield does not reach allowed value H2Sbmax while being maintained by the 
target temperature Tcatl with the still lower temperature of the NOX occlusion agent 23, in this example, 
target temperature Tcatl is made high. The air-fuel ratio of exhaust gas is maintained by weak Rich at this 
time, and the temperature of the NOX occlusion agent 23 is made to rise. For this reason, H2S yield rises 
and allowed value H2Sbmax is reached again. Since target temperature Tcatl is made low similarly also at 
this time, the air-fuel ratio of exhaust gas is made rich strength for the period defined beforehand, and is 
made into the target temperature Tcatl with the low temperature of the NOX occlusion agent 23. 
[0073] When H2S yield does not reach allowed value H2Sbmax while being maintained by the target 
temperature Tcatl with the still lower temperature of the NOX occlusion agent 23, as mentioned above, by 
this example, target temperature Tcatl is made high. However, even if total amount of SOX occlusion 
sigmaSOX has already decreased at this time and the target temperature Tcatl is raised gradually, H2S yield 
does not reach allowed value H2Sbmax. 

[0074] By the way, in this example, when there are few H2S yields than allowed value H2Sbmax, the target 
temperature Tcatl is raised. However, if the target temperature Tcatl becomes high too much, the NOX 
occlusion agent 23 may deteriorate with heat. So, the target temperature Tcatl is guarded in this example by 
a certain guard value TcatlG to which heat deterioration of the NOX occlusion agent 23 is not carried out. 
All SOX can be emitted from the NOX occlusion agent 23 within a short period of time, holding down H2S 
yield to below a certain constant rate according to this example. 

[0075] Next, the control routine for performing SOX bleedoff processing of the second example with 
reference to drawing 12 is explained. Since step 200 - step 204 are the same as step 100 of a control routine 
shown in drawing 9 - step 1 04 in drawing 12 , explanation is omitted. When the SOX bleedoff flag was set 
in step 202 of drawing 12 and it is distinguished, it progresses to step 205. At step 205, exhaust air air-fuel 
ratio A/F is switched to weak Rich R2 from Lean Rl. Subsequently, at step 206, it is distinguished whether 
H2S yield is over minimum value H2Smin. Step 206 is repeated while it is distinguished that it is H2 
S<=H2Smin in step 206. On the other hand, when it is distinguished that it is H2 S>H2Smin, it progresses to 
step 207. 

[0076] The target temperature Tcatl set up in the routine for setting up the target temperature mentioned 
later is acquired, and the temperature of the NOX occlusion agent 23 is controlled by step 207 so that the 
temperature of the NOX occlusion agent 23 turns into this target temperature Tcatl. The temperature of the 
NOX occlusion agent 23 is controlled by the target temperature Tcatl by switching the air-fuel ratio of the 
exhaust gas which specifically flows into the NOX occlusion agent 23 by Hazama of being rich, strength 
with weak Rich. Subsequently, it is distinguished whether in step 208, H2S yield is over minimum value 
H2Smin. If it is distinguished that it is H2 S>=H2Smin in step 208, it will be returned to step 207. On the 
other hand, when it is distinguished that it is H2 S<H2Smin, it progresses to step 209. At step 209, an SOX 
bleedoff flag is reset and sigmaSOX is returned to zero. In this way, SOX bleedoff processing is completed. 
[0077] Next, the routine for setting up target temperature with reference to drawing 13 is explained. It is 
distinguished whether in drawing 13 , H2S yield is over allowed value H2Sbmax in step 301 first. When it is 
distinguished that it is H2 S>H2Sbmax in step 301, it judges that the target temperature of the NOX 
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occlusion agent 23 is too high, and it progresses to step 303, and the target temperature Tcatl is lowered only 
for predetermined value deltaT. It judges that H2S do not occur in a large quantity even if it, on the other 
hand, raises the temperature of the NOX occlusion agent 23 further, when it is distinguished that it is H2 
S<=H2Sbmax in step 301, it progresses to step 303, and the target temperature Tcatl is raised only for 
predetermined value deltaT. Subsequently, at step 304, the target temperature Tcatl is guarded by a certain 
constant temperature so that the target temperature Tcatl may not become high too much. 
[0078] In addition, it sets, when the routine of drawing 13 is performed for the first time, and target 
temperature Tcatl is made into the target temperature Tcatl of the last at the time of the last SOX bleedoff 
processing at step 302 or step 303. Of course, the target temperature at this time may be temperature which 
is unrelated to the target temperature set up at the time of the last SOX bleedoff processing and which was 
defined beforehand. Moreover, as mentioned above, H2S sensor oxidizes H2S in exhaust gas similarly with 
the oxygen ion which ionized the oxygen in exhaust gas and was generated, and carries out direct detection 
of the H2S concentration. That is, in order for H2S sensor to detect H2S concentration, oxygen fully needs 
to be contained in exhaust gas. However, the oxygen density in the exhaust gas which flows out of the NOX 
occlusion agent 23 during SOX bleedoff processing is comparatively low. Then, in order for H2S sensor to 
detect H2S concentration certainly during SOX bleedoff processing in two examples mentioned above, the 
means for supplying air is established and you may make it supply air into exhaust gas with the means 
concerned during SOX bleedoff processing into exhaust gas at the NOX occlusion agent 23 downstream. 
[0079] Next, the third example is explained. The exhaust emission control device of the third example of 
this invention is shown in drawing 14 . Although the configuration of the exhaust emission control device of 
the third example is almost the same as the configuration of the exhaust emission control device of the first 
example, unlike the first example, the bypass mold exhaust air clarification section 50 is formed instead of 
casing 24. 

[0080] The enlarged drawing of the bypass mold exhaust air clarification section 50 is shown in drawing 15 
R> 5. As shown in drawing 15 , the bypass mold exhaust air clarification section 50 possesses upstream 
exhaust pipe 50a connected with an exhaust pipe 22, tee 50b located on ******** exhaust pipe 50a, casing 
50c which built in the NOx occlusion agent 23, and 50d of by-path pipes and downstream exhaust pipe 50e. 
Upstream exhaust pipe 50a and casing 50c are connected mutually, and casing 50c and downstream exhaust 
pipe 50e are connected mutually, and these upstream exhaust pipe 50a, casing 50c, and downstream exhaust 
pipe 50e are prolonged in about 1 straight line. From tee 50b of upstream exhaust pipe 50a, 50d of by-path 
pipes branches, and 50d of branched by-path pipes is connected with downstream exhaust pipe 50e. The air- 
fuel ratio sensor 53 for detecting the air- fuel ratio of the exhaust gas of the NOx occlusion agent 23 which 
flows into the NOx occlusion agent 23 in the upstream immediately is formed in upstream exhaust pipe 50a, 
and the temperature sensor 54 for detecting the temperature of the NOx occlusion agent 23 is formed in the 
downstream edge of the NOx occlusion agent 23. The output signal of these sensors is inputted into input 
port 36 through corresponding A-D converter 38. Moreover, a flow control valve 51 is formed in tee 50b. 
[0081] It can be made to be able to rotate so that an include angle may be changed to the direction of the 
exhaust gas which flows upstream exhaust pipe 50a, and a flow control valve 51 can adjust the flow rate of 
the exhaust gas which flows into the NOx occlusion agent 23 held in casing 50c, and the flow rate of the 
exhaust gas which flows into 50d of by-path pipes according to the include angle of this flow control valve 
5 1 . In other words, the rate of the exhaust gas which flows into the NOx occlusion agent 23 among the 
exhaust gas which arrives at tee 50b through upstream exhaust pipe 50a can be adjusted by rotating a flow 
control valve 5 1 . Especially the flow rate of the exhaust gas which all the exhaust gas that arrives at tee 50b 
when a flow control valve 51 is in the location shown in drawing 15 as the continuous line is flowing into 
the NOx occlusion agent 23, and therefore arrives at tee 50b and the flow rate of the exhaust gas which 
flows into the NOx occlusion agent 23 are equal. On the other hand, when a flow control valve 51 is in the 
location shown in drawing 15 with the chain line, the flow rate of the exhaust gas with which all the exhaust 
gas that arrives at tee 50b is flowing into 50d of by-path pipes, and it therefore passes along the NOx 
occlusion agent 23 is zero. 

[0082] Furthermore, fuel addition equipment 52 is formed between tee 50b of upstream exhaust pipe 50a, 
and the NOx occlusion agent 23. This fuel addition equipment 52 can add a fuel only in the exhaust gas 
which flows into the NOx occlusion agent 23 among the exhaust gas which arrives at tee 50b through 
upstream exhaust pipe 50a. If a fuel is added from fuel addition equipment 52 in the exhaust gas which 
flows into the NOx occlusion agent 23, since the fuel it not only can make it rich, but added from theoretical 
air fuel ratio or fuel addition equipment 52 burns within the upstream of the NOx occlusion agent 23, or the 
NOx occlusion agent 23, the temperature of the NOx occlusion agent 23 will also rise mostly the exhaust air 
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air-fuel ratio of the exhaust gas which flows into the NOx occlusion agent 23. The temperature of the NOx 
occlusion agent 23 can be greatly raised, so that there are many amounts of the fuel added from fuel addition 
equipment 52, if the flow rate of the exhaust gas which flows into a NOx occlusion agent especially is the 
same. Therefore, a fuel is added in the exhaust gas which flows into emitting SOx from the NOx occlusion 
agent 23 from fuel addition equipment 52 at the NOx occlusion agent 23, and while the exhaust air air- fuel 
ratio of the exhaust gas which flows into the NOx occlusion agent 23 by this is mostly made into theoretical 
air fuel ratio or Rich, the temperature of the NOx occlusion agent 23 is made to rise in the third example. 
[0083] If all the exhaust gas discharged by the internal combustion engine at this time flows into the NOx 
occlusion agent 23, theoretical air fuel ratio or in order to make it rich, a lot of fuels must be mostly added 
for this exhaust gas from fuel addition equipment 52. Moreover, if a lot of [ in this way ] fuels are added, 
these fuels of a lot of will burn and generate heat within the upstream of the NOx occlusion agent 23, or the 
NOx occlusion agent 23, and thereby, the NOx occlusion agent 23 will become an elevated temperature 
beyond the need. For this reason, in this example, as a sulfur component processing means, in emitting SOx 
from the NOx occlusion agent 23, according to the flow rate of the exhaust gas which is made to rotate a 
flow control valve 51 so that the flow rate of the exhaust gas which flows into the NOx occlusion agent 23 
may decrease, and flows into the NOx occlusion agent 23, it adjusts the addition of the fuel from fuel 
addition equipment 52. Though the temperature of the NOx occlusion agent 23 does not become an elevated 
temperature beyond the need while the exhaust air air- fuel ratio of the exhaust gas which flows into the NOx 
occlusion agent 23 by this becomes theoretical air fuel ratio or Rich mostly, it becomes beyond SOx 
bleedoff temperature, and SOx is emitted from the NOx occlusion agent 23. 

[0084] By the way, although H2S explained that it surely generated when it was proportional to the SOx 
burst size by which the yield of H2S is emitted to per unit time amount from the NOx occlusion agent 23 
and SOx was emitted from the NOx occlusion agent 23 in the above-mentioned example In a detail, the 
conditions (a SOx bleedoff start condition is called hereafter) to which SOx begins to be emitted differ from 
the conditions (an H2S generating start condition is called hereafter) which H2S begin to generate. That is, 
though SOx is emitted from the NOx occlusion agent 23, H2S may not occur. 

[0085] Moreover, as drawing 6 was shown, although [ the example mentioned above ] the yield of H2S is 
the function of the temperature of the NOx occlusion agent 23, and an exhaust air air-fuel ratio for example, 
when there are few flow rates of the exhaust gas which flows the NOx occlusion agent 23 There are many 
amounts of H2S which pile up in the NOx occlusion agent 23, therefore H2S concentration in the NOx 
occlusion agent 23 is high, and as a result, since H2S yield decreases, it can be said that it depends for H2S 
yield also on the flow rate of the exhaust gas which flows the NOx occlusion agent 23. Moreover, in the 
above-mentioned example, only in order that S alimentation may determine the initiation timing of SOx 
bleedoff processing, it is used, but also depending on S alimentation from which H2S yield changes every 
moment during SOx bleedoff processing, in a detail, it increases, so that H2S yield has much S alimentation. 
Therefore, an H2S generating start condition becomes settled from the temperature of four parameters 23 
mentioned above, i.e., a NOx occlusion agent, an exhaust air air-fuel ratio, the flow rate of exhaust gas, and 
S alimentation. 

[0086] Then, though the four above-mentioned parameters are emitted to SOx, SOx is made to emit from 
the NOx occlusion agent 23 in SOx bleedoff processing of this example, by controlling to a value which 
H2S do not generate, without generating H2S, when emitting SOx from the NOx occlusion agent 23. In 
addition, a SOx bleedoff start condition becomes settled from the four above-mentioned parameters 
similarly. Especially the temperature (H2S generating initiation temperature is called hereafter) Tcatm of the 
NOx occlusion agent 23 when parameters other than the temperature of the NOx occlusion agent 23 are the 
same, in case H2S begin to occur is higher than the temperature (SOx bleedoff initiation temperature is 
called hereafter) Teats of the NOx occlusion agent 23 in case SOx begins to emit. 

[0087] In order to control these four parameters to such a value, total amount of SOx occlusion sigmaSOX 
is presumed in a mode which is different from the above-mentioned example in the third example. In a 
detail When SOx bleedoff processing is not performed Compute total amount of SOx occlusion sigmaSOX 
like the above-mentioned example by integrating the product of fuel oil consumption TAUO and a 
correction factor KB (=KBa-KBb), and it sets during SOx bleedoff processing. In this way, total amount of 
SOx occlusion sigmaSOX is computed by subtracting the amount of SOx emitted by SOx bleedoff 
processing from the NOx occlusion agent 23 from computed total amount of SOx occlusion sigmaSOX. The 
amount of SOx emitted from the NOx occlusion agent 23 here is beforehand calculated experimentally for 
every value of the four above-mentioned parameters, and is beforehand memorized by ROM34 in the form 
of a map as a function of these four parameters. Moreover, in addition to the exhaust air air- fuel ratio A/F 
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and occlusion agent temperature Teat, in the example of a ** sign, the flow rate F of the exhaust gas which 
flows the NOx occlusion agent 23 is measured. The exhaust air air- fuel ratio A/F and occlusion agent 
temperature Teat is detected by the air-fuel ratio sensor 53 and the temperature sensor 54, respectively. The 
flow rate F of exhaust gas is computed from an internal combustion engine's rotational frequency. 
Furthermore, as a function of three parameters other than temperature, it asks beforehand experimentally 
and ROM34 memorizes beforehand in the form of a map, and as a function of three parameters other than 
temperature, the H2S generating initiation temperature Tcatm is searched for beforehand experimentally, 
and the SOx bleedoff initiation temperature Teats is beforehand memorized for it by ROM34 in the form of 
a map. 

[0088] Next, SOx bleedoff processing of the third example is explained. When total amount of SOx 
occlusion sigmaSOX exceeds a decision value SOXlow like the first example in the third example, a flow 
control valve 51 is made to rotate to the direction where the flow rate of the exhaust gas which flows into 
the NOx occlusion agent 23 decreases, and it is positioned in a location (a SOx bleedoff location is called 
hereafter) where the flow rate of the exhaust gas which flows into the NOx occlusion agent 23 turns into a 
flow rate suitable for emitting SOx from the NOx occlusion agent 23. For example, a SOx bleedoff location 
is a location where the flow rate of the exhaust gas which flows into the NOx occlusion agent 23 turns into 
about ten percent of the flow rate of the exhaust gas discharged by the internal combustion engine. And the 
fuel of a constant rate is made to add into exhaust gas from fuel addition equipment 52 so that the exhaust 
air air-fuel ratio of the exhaust gas which flows into the NOx occlusion agent 23 may serve as theoretical air 
fuel ratio or Rich mostly and the temperature of the NOx occlusion agent 23 may rise. 
[0089] In this way, temperature becomes high gradually, the NOx occlusion agent 23 reaches to SOx 
bleedoff initiation temperature, and SOx begins to be emitted. If a fuel is continuing being added into 
exhaust gas from fuel addition equipment 52 even if SOx begins to be emitted, the temperature of the NOx 
occlusion agent 23 will rise gradually, and will reach the H2S generating initiation temperature Tcatm. 
Then, when the temperature of the NOx occlusion agent 23 reaches the H2S generating initiation 
temperature Tcatm, a flow control valve 51 is made to rotate in this example to the location (for an 
occlusion agent cooling location to be called hereafter) where the flow rate of the exhaust gas which flows 
into the NOx occlusion agent 23 increases more than a SOx bleedoff location. For example, it is the location 
which becomes the same [ the flow rate of the exhaust gas which arrives at tee 50b, and the flow rate of the 
exhaust gas which flows into the NOx occlusion agent 23 ] as that of the occlusion agent cooling location of 
a flow control valve 5 1 . Furthermore, addition of the fuel from fuel addition equipment 52 is made to stop 
by rotation and coincidence of a flow control valve 5 1 . Usually, the temperature of the exhaust gas which is 
discharged by the internal combustion engine and reaches the NOx occlusion agent 23 is lower than the H2S 
generating initiation temperature of the NOx occlusion agent 23, and since it becomes without the unburnt 
fuel added from fuel addition equipment 52 by making addition of the fuel from fuel addition equipment 52 
stop burning, and the temperature of exhaust gas becoming high, it is made to cool the NOx occlusion agent 
23. 

[0090] When the NOx occlusion agent 23 is cooled and it becomes below the SOx bleedoff initiation 
temperature Teats, a flow control valve 51 is again returned to a SOx bleedoff location, and a fuel is made to 
add from fuel addition equipment 52 in exhaust gas. Thereby, the temperature of the NOx occlusion agent 
23 begins to rise again. SOx can be made to emit from the NOx occlusion agent 23 by repeating such 
control, without generating H2S. And when total amount of SOx occlusion sigmaSOX becomes below 
decision value sigmaSOXmin that is about 0, it is made for SOx bleedoff processing to be completed. 
[0091] Next, the control routine for performing SOx bleedoff processing of the third example with reference 
to drawing 16 is explained. Since step 400 - step 404 are the same as step 1 00 shown in drawing 9 - step 
104, explanation is omitted. At step 405, fuel addition of the constant rate from fuel addition equipment 52 
is started, and it progresses to step 406. A flow control valve 51 is made to rotate to a SOx bleedoff location 
at step 406. Subsequently, at step 407, it is computed from the map on which the SOx bleedoff initiation 
temperature Teats and the H2S generating initiation temperature Tcatm were memorized by ROM34 from 
total amount of SOx occlusion sigmaSOX presumed or measured, exhaust air air- fuel ratio A/F, and a flow 
rate F. At step 408, it is judged whether the occlusion agent temperature Teat is beyond the H2S generating 
initiation temperature Tcatm. When judged with the occlusion agent temperature Teat being beyond the H2S 
generating initiation temperature Tcatm, it progresses to step 409. At step 409, while a flow control valve 5 1 
is made to rotate to an occlusion agent cooling location, the fuel addition from fuel addition equipment 52 is 
made to stop, and it progresses to step 412. 

[0092] On the other hand, when judged with the occlusion agent temperature Teat being lower than the H2S 
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generating initiation temperature Tcatm in step 408, it progresses to step 410, At step 410, it is judged 
whether the occlusion agent temperature Teat is below the SOx bleedoff initiation temperature Teats. When 
judged with the occlusion agent temperature Teat being below the SOx bleedoff initiation temperature Teats 
in step 410, it progresses to step 41 1. At step 41 1, while a flow control valve 51 is made to rotate to a SOx 
bleedoff location, the fuel of a constant rate is made to add from fuel addition equipment 52, and it 
progresses to step 412. On the other hand, when judged with the occlusion agent temperature Teat being 
higher than the SOx bleedoff initiation temperature Teats in step 410, it progresses to step 412. At step 412, 
it is judged whether total amount of SOx occlusion sigmaSOX is below decision value sigmaSOXmin, and' 
when total amount of SOx occlusion sigmaSOX is larger than decision value sigmaSOXmin, it is returned to 
step 407. On the other hand, when total amount of SOx occlusion sigmaSOX is below decision value 
sigmaSOXmin in step 412, it progresses to step 413. At step 413, while a SOx bleedoff flag is reset, you are 
made for the fuel addition from fuel addition equipment 52 to be completed, and a control routine is 
completed. 

[0093] Next, the advantage of the 3rd example is explained. Conventionally, with a configuration which was 
mentioned above, when lowering the temperature of a NOx occlusion agent, the amount of the fuel added 
from fuel addition equipment was only reduced. However, when there were few flow rates of the exhaust 
gas which flows into a NOx occlusion agent, in order to have reduced the amount of the fuel added from 
fuel addition equipment and to have cooled the NOx occlusion agent, it had to wait to be cooled by natural 
heat dissipation into the perimeter environment of a NOx occlusion agent, i.e., atmospheric air. However, 
greatly, the heating value which radiates heat into atmospheric air to per unit time amount had taken time 
amount, before the NOx occlusion agent was cooled. On the other hand, in this invention, since it is the 
configuration which can adjust the flow rate of the exhaust gas which flows into a NOx occlusion agent, 
many exhaust gas usually lower than the temperature which is H2S generating conditions can be supplied to 
a NOx occlusion agent, and the temperature of a NOx occlusion agent can be lowered promptly. 
[0094] In addition, the flow rate F of exhaust gas may be detected by the flow rate sensor (not shown) of the 
NOx occlusion agent 23 immediately arranged for the upstream. 

[0095] Next, the example of modification of the third example is explained with reference to drawing 17 . 
As shown in drawing 1 7 , in the example of modification of the third example, the bypass mold exhaust air 
clarification section 50 of the third example is changed into the dichotomy mold exhaust air clarification 
section 55. The dichotomy mold exhaust air clarification section 55 has exhaust pipe 56e which first exhaust 
pipe 56c and the 56d of the second exhaust pipe which branched to two in tee 56b from upstream exhaust 
pipe 56a connected with the exhaust pipe 22 and this upstream exhaust pipe 56a, and two branched exhaust 
pipes 56c and 56d joined. The NOx occlusion agent 23 is built in first exhaust pipe 56c and the 56d of the 
second exhaust pipe, respectively. A flow control valve 57 is formed in tee 56b. This flow control valve 57 
adjusts the flow rate of the exhaust gas which flows into first exhaust pipe 56c like the flow control valve 5 1 
of the third example, and the flow rate of the exhaust gas which flows into the 56d of the second exhaust 
pipe. Moreover, fuel addition equipment 52, the air-fuel ratio sensor 53, and a temperature sensor 54 are 
arranged every NOx occlusion agent 23. 

[0096] In the exhaust emission control device of such an example of modification of the third example of a 
configuration, when performing SOx bleedoff processing of the NOx occlusion agent 23, the exhaust gas 
which passed along 50d of bypass paths by the third example passes another NOx occlusion agent 23. When 
exhaust gas passed through 50d of bypass paths in the third example, the exhaust gas which passes through 
50d of bypass paths was not purified, but, therefore, had polluted atmospheric air. On the other hand, in this 
example of modification, since the NOx occlusion agent 23 is arranged instead of 50d of bypass paths, even 
if and it cannot make exhaust gas to be able to perform SOx bleedoff processing of one NOx occlusion 
agent 23, and flow into the NOx occlusion agent 23, exhaust gas can be purified by the NOx occlusion agent 
23 of another side. [ while ] 

[0097] Next, the fourth example is explained. Although the configuration of the exhaust emission control 
device of the fourth example of this invention is almost the same as the configuration of the exhaust 
emission control device of the third example, the direction change mold exhaust air clarification section 60 
is formed instead of the bypass mold exhaust air clarification section 50 of the third example. 
[0098] The direction change mold exhaust air clarification section 60 is shown in drawing 18 . Upstream 
exhaust pipe 60a by which the direction change mold exhaust air clarification section 60 is connected with 
an exhaust pipe 22 as shown in drawing 1 8 , Tee 60b and casing 60d which built in the NOx occlusion agent 
23, First branch pipe 60c which connects one casing 60d edge with tee 60b, and tee 60b and the edge of the 
casing 60d method of up Norikazu possess second branch pipe 60e which connects the edge of an opposite 
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hand, and 60f of downstream exhaust pipes. The NOx occlusion agent 23 has first edge 23a in the first 
branch pipe 60c side, and has second edge 23b in the second branch pipe 60e side. First branch pipe 60c is 
approached at first edge 23a of the NOx occlusion agent 23, the first temperature sensor 62 is formed, 
second branch pipe 60e is approached at second edge 23b of the NOx occlusion agent 23, and the second 
temperature sensor 63 is formed. The output signal of these temperature sensors is inputted into input port 
36 through corresponding A-D converter 38. Moreover, a selector valve 61 is formed in tee 60b. 
[0099] A selector valve 61 is switched by Hazama of the first location shown in drawing 1 8 as the 
continuous line, and the second location shown in drawing 1 8 with the chain line. When a selector valve 61 
is in the first location, the exhaust gas which arrives at tee 60b through upstream exhaust pipe 60a flows into 
first branch pipe 60c, and passes the NOx occlusion agent 23 in the direction which goes to second edge 23b 
from first edge 23 a, and flows into return and 60f of downstream exhaust pipes again through second branch 
pipe 60e to tee 60b. The flow direction of the exhaust gas in the NOx occlusion agent 23 at this time is 
called the forward direction. On the other hand, when a selector valve 61 is in the second location, the 
exhaust gas which arrives at tee 60b through upstream exhaust pipe 60a flows into second branch pipe 60e, 
and passes the NOx occlusion agent 23 in the direction which goes to first edge 23a from second edge 23b, 
and flows into return and 60f of downstream exhaust pipes again through first branch pipe 60c to tee 60b. 
Therefore, the above-mentioned forward direction of the flow direction of the exhaust gas in the NOx 
occlusion agent 23 at this time is the hard flow of the reverse sense. 

[0100] By the way, when performing SOx bleedoff processing of the NOx occlusion agent 23, theoretical air 
fuel ratio or when rich, the temperature distribution in the NOx occlusion agent 23 do not have the almost 
uniform air-fuel ratio of the exhaust gas which flows into the NOx occlusion agent 23, and a temperature 
gradient can do especially the NOx occlusion agent 23 in the direction through which exhaust gas passes. 
Generally, in performing SOx bleedoff processing, an unburnt fuel is contained in the exhaust gas with 
which the air- fuel ratio of exhaust gas flows into the NOx occlusion agent 23 mostly theoretical air fuel ratio 
or since it is made rich, and this unburnt fuel burns on the NOx occlusion agent 23. Therefore, if a selector 
valve 61 is in the first location and exhaust gas is flowing the NOx occlusion agent 23 to the forward 
direction when performing SOx bleedoff processing for example, temperature will become high gradually as 
were shown in drawing 19 (a) and the NOx occlusion agent 23 goes to second edge 23b from first edge 23a. 
In other words, by the NOx occlusion agent 23, temperature becomes high gradually as it goes to the 
downstream from the exhaust air upstream. That is, the temperature of second edge 23b which is the part of 
the NOx occlusion agent 23 of the exhaust air downstream most is the highest, and reaches H2S generating 
initiation temperature first. On the other hand, even if the temperature of second edge 23b which is the part 
of the NOx occlusion agent 23 of the exhaust air downstream most reaches H2S generating initiation 
temperature, the temperature of the upstream of the NOx occlusion agent 23 is comparatively low, and the 
temperature of first edge 23 a which is the part of the NOx occlusion agent 23 of the exhaust air upstream 
most has that it is also lower than SOx bleedoff initiation temperature depending on the case. 
[0101] So, in the fourth example of this invention, when a selector valve 61 is during SOx bleedoff 
processing in the first location, for example, the temperature of second edge 23b which is the part of the 
NOx occlusion agent 23 of the exhaust air downstream reaches the H2S generating initiation temperature 
Tcatm (i.e., when the temperature measured by the second temperature sensor 63 turns into the H2S 
generating initiation temperature Tcatm), a selector valve 61 is switched to the second location. Second edge 
23b of the NOx occlusion agent 23 which was the exhaust air downstream becomes the exhaust air upstream 
until first edge 23a of the NOx occlusion agent 23 which was the exhaust air upstream until the direction of 
the flowing exhaust gas reversed the NOx occlusion agent 23 by this and it switched the selector valve 61 
becomes the exhaust air downstream and switches a selector valve 61 . For this reason, the temperature of 
first edge 23 a of the NOx occlusion agent 23 which serves as low temperature in the occlusion agent 23 
which was the exhaust air upstream goes up, and as shown in drawing 19 (b), the temperature of the NOx 
occlusion agent 23 serves as homogeneity mostly temporarily, until the temperature of second edge 23b of 
the NOx occlusion agent 23 which is the elevated temperature which was the exhaust air downstream falls 
until it switches a selector valve 61, and it switches a selector valve 61 to reverse. Of course, if a selector 
valve 61 is maintained as it is during sulfur component bleedoff processing in the second location, the 
temperature of first edge 23 a which is the part of the NOx occlusion agent 23 of the exhaust air downstream 
soon will reach the H2S generating initiation temperature Tcatm, and the temperature measured by the first 
temperature sensor 62 will turn into the H2S generating initiation temperature Tcatm. In this case, a selector 
valve 61 is again switched to the first location. In the fourth example, as mentioned above during SOx 
bleedoff processing, a selector valve 61 is switched, and a sulfur component can be emitted from the NOx 
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occlusion agent 23 whole, without generating H2S by this. 

[0102] The control routine for performing SOx bleedoff processing of the fourth example with reference to 
drawing 20 is explained. Since step 500 - step 504 are the same as step 100 shown in drawing 9 - step 104, 
explanation is omitted. The temperature up and rich control for making rich the exhaust air air- fuel ratio of 
the exhaust gas which carries out temperature up of the exhaust gas by various approaches shown in the first 
example, and flows into the NOx occlusion agent 23 are made to begin at step 505. Subsequently, it sets to 
step 506 and is computed like step 407 of drawing 16 from the map on which the H2S generating initiation 
temperature Tcatm was memorized by ROM34 from total amount of SOx occlusion sigmaSOX presumed or 
measured, exhaust air air- fuel ratio A/F, and a flow rate F. At step 507, it is judged whether two occlusion 
agent temperature Tcatl and Tcat2 detected by the first temperature sensor 62 and the second temperature 
sensor 63, respectively is lower than the H2S generating initiation temperature Tcatm. When judged with 
the occlusion agent temperature Tcatl and Tcat2 being lower than the H2S generating initiation temperature 
Tcatm, it progresses to step 509. 

[0103] On the other hand, when judged with the occlusion agent temperature Tcatl or Tcat2 being beyond 
the H2S generating initiation temperature Tcatm in step 507, it progresses to step 508. At step 508, a 
selector valve 61 is switched by Hazama of the first location and the second location, and it progresses to 
step 509. At step 509, it is judged whether total amount of SOx occlusion sigmaSOX is below decision 
value sigmaSOXmin, and when total amount of SOx occlusion sigmaSOX is larger than decision value 
sigmaSOXmin, it is returned to step 506. On the other hand, when total amount of SOx occlusion 
sigmaSOX is below decision value sigmaSOXmin in step 509, it progresses to step 510. At step 510, while a 
SOx bleedoff flag is reset, you are made for temperature up and rich control to be completed, and a control 
routine is completed. 

[0104] In addition, in the fourth example, a selector valve 61 may be a valve in which include-angle 
adjustment is continuously possible to the flow direction of the exhaust gas instead of the valve switched 
between two locations which flows from upstream exhaust pipe 55a. In this case, not only the direction of 
the exhaust gas which passes the NOx occlusion agent 23 but a flow rate can be changed. 
[0105] Moreover, the NOx occlusion agent 23 of this invention may give a NOx occlusion function to the 
particulate filter which can carry out uptake of the particle in exhaust gas. In this case, exhaust gas can be 
purified by oxidizing the particle in which uptake was carried out to the particulate filter by the active 
oxygen generated when emitting NOx which carried out occlusion when a particulate filter carries out 
occlusion of the NOx. 

[0106] Moreover, in this description, the word of the "occlusion" about NOx and a sulfur component 
includes the semantics of both "absorption" and "adsorption." Therefore, including both a "NOx absorbent" 
and a "NOx adsorbent", a "NOx occlusion agent" holds NOx, when the former stores up NOx in the form of 
a nitrate etc., and the latter holds NOx by making it adsorb in the form of N02 grade. Moreover, the 
semantics of "desorption" corresponding to "adsorption" besides "bleedoff corresponding to "absorption" is 
also included also about the word of "bleedoff from a NOx hold-back agent. 
[0107] 

[Effect of the Invention] Since actuation of the amount control means of hydrogen sulfides is controlled 
based on the amount of the hydrogen sulfide detected by the amount detection means of hydrogen sulfides 
according to the 1-1 5th invention, when making a sulfur component emit from an exhaust air clarification 
catalyst, the amount of the hydrogen sulfide generated in per unit time amount is maintained certainly below 
at a constant rate. 

[0108] moreover, according to the 15th invention, though a sulfur component is emitted from an exhaust air 
clarification catalyst, also when emitting a sulfur component from an exhaust air clarification catalyst by 
making the yield of a hydrogen sulfide into zero, it can carry out by the odor of exhaust gas becoming 
strong, and things are prevented. 



[Translation done.] 



http ://www4 . ipdl . ncipi . go . j p/cgi-bin/tran_web_cgi_ejj e 1 2/29/2005 



JP,2003-035132,A [DRAWINGS] 



Page 1 of 8 



* NOTICES * 

iTPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



^rawing 6] 



Or 




T caJt 



[Drawing 1] 

01 26 




http ://www4 . ipdl . ncipi . go jp/cgi-bin/tran_web_cgi_ej j e 1 2/29/2005 



JP,2003-035132,A [DRAWINGS] 




[Drawin g_8] 



http://wvw4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



JP,2003-035132,A [DRAWINGS] 



Page 3 of 8 



KB b21 



KB M j 



KB W i 



K8t,>j 



A/F 



[Drawing 17] 
12117 56c 53 23 54 




56b 
57 



56e 

-4- 



53 23 



[Drawing 5] 

"15 



S SOX max 




Tea* 



! S R 3 ! ^R 3 



H 2 S 




[Drawing 9] 



http : //www4 . ipdl . ncipi . go j p/ cgi -bin/tran_web_cgi_ej j e 



12/29/2005 



JP,2003-035132,A [DRAWINGS] 



Page 4 of 8 



) C start ) 

| TA UP, K BOgTtfal — 100 

I zsoxcmt- h ~ioi 




104 

t 



SOXfctfa 



A/F-»R 3 -»R 2 



T 



ISOX(7>U1z^ h 



CT___) 

^Drawing 10] 



108 




[Drawing 1 1 ] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



12/29/2005 



JP,2003-035132,A [DRAWINGS] 



Page 5 of 8 



,SOXmax 




[Drawing 12] 

012 

( start ) 
[T so yearns h -20i 

202 




sox&_ 







207 


Y 






II m&®m || 




' 208 


H2S<H2Smir^>^- 



I 



C END ) 



[Drawing 13] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



12/29/2005 



JP,2003-035132,A [DRAWINGS] 



H13 

,301 




I 



TcaU <J>7i -H 

yDrawing 14] 



27- 



-3CK 



26 



16 

d il 




^Drawing 15] 




http : //www4 . ipdl . ncipi . go . j p/cgi -bin/tran_web_cgi_ej j e 



JP,2003-035132,A [DRAWINGS] 



H1& 



50b 



v 62 



7^ 



23a 
23 



60a 




rDrawinp 161 
fgp6 ( startj coo 

[ >:soxcoitig h -^ 1 




I 



[Drawing 19] 



http : // www4 . ipdl . ncipi . go . j p/cgi -bin/tran_web_cgi_ej j e 



JP,2003-035132,A [DRAWINGS] 



Page 8 of 8 



|§] 19 



(a) 





4ft J: 



^rawing 20] 



C start ) 5( p 
I isox^g^V 501 




C END Q 



[Translation done.] 

http : //www4 . ipdl . ncipi . go . j p/egi -bin/tran_web_cgi_ej j e 



12/29/2005 



(19) 




JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number 2003035132 A 

(43) Date of publication of application: 07.02.03 



(51) Int CI 



F01N 3/20 
F01N 3/08 
F01N 3/24 
F01N 3/28 
F01N 3/36 
F01N 7/08 
F02D 41/04 
F02D 45/00 



W 

m 
w 

■H 

I 



CD 
S— 

m 



o 

3 



(21) Application number 2002143190 

(22) Date of fifing: 17.05.02 

(30) Priority: 18.05.01 JP 2001149830 



(71) Applicant 

(72) Inventor 



TOYOTA MOTOR CORP 

YOSHIDA KOHEI 
YAMASHfTA TETSUYA 
TANAKA TOSHIAKI 



(54) EXHAUST EMISSION CONTROL DEVICE FOR 
INTERNAL COMBUSTION ENGINE 

(57) Abstract 

PROBLEM TO BE SOLVED: To surely maintain the 
amount of hydrogen sulfide generated per unit time to be 
a fixed amount or less, when making sulfur element 
discharged from the exhaust purification catalyst 
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fixed amount On the basis of output by a hydrogen 
sulfide amount detecting means 29 for detecting the 
amount of hydrogen sulfide, which flows out of the 
exhaust purification catalyst, actuation of the hydrogen 



sulfide amount control means is controlled. 



COPYRIGHT: (C)2003,JPO 




<i9)B#B#!frT (jp) (12) & H # II 1 ^ ^ (a) (ummmm&ms^ 

4SBH2003 -35132 
(P2003-35132AJ 



(43) H ¥^15^ 2 n 7 B (2003. 2. 7) 



(51) IntCl. 7 




FI f 




F 0 1 N 3/20 




F 0 1 N 3/20 E 


3G004 


3/08 




3/08 A 


3G0 84 


3/24 




3/24 R 


3G0 9 1 


3/28 


3 0 1 


3/28 3 0 1 C 


3G3 0 1 


3/36 




3/36 B 






# «^«©icl5 OL (:£ 22 S) 




(21)fflS#^ 


1$S2002- 143190C P2002 - 143190) 


(71) &MA 000003207 












(22) mis B 


¥J5£14*P 5 £ 17 B (2002. 5. 17) 












(31; «5EfS±5B*^ 


1SB2001 - 149830 (P2001 - 149830) 


gfcJi&&BBTfc h 3 f *T 1 #i 




(32)flBfcB 


5FJ£13*P 5 n 18 B (2001. 5. 18) 






(33)ffi5fctfc£^H 


B* (JP) 










SfcJiUgfflrtrhai'iirriSift ha^ggft 














(74)ftSA 100077517 








EES ® (fl-2«) 










(54) [&W<»%ffi 









(57) [gft] 




1 

mil mm*>?.tp<Df&ftzmt-rz>tcib<Dtim 
mo&t. tc imnmtm&fr^mm-r z> t^mz mm 

[iff5jai2] ±ifi«S{b7kf»tfca^fm?5f^kfg-te> 
if tc i o r pmttKbfcftJI* edfstB ur t,>&ni5g©sfsf b* 
^©B^it^ai-r^ft^a l {clBtg©rt^M©gm 20 

oy&mzwm-? -s c t to: 'omn^mmmm^icm^ 

£— mmviTiciim-rztmm i ~3 o^Ttifr— ok 30 
ietg©i^^M©gm^b^g„ 

it*.m&®m^&.*ftMT z> *t 5 &c l- /cw^ii 1 ~ 4 © 
^-rn*>-o{cfBis©rt^M©gfm^b^g. 

<bRsw&a^is©aj;tyc«ov-r@«i?&g£ ttts 

U gMR#fbM&©SS#Rg«^£&£cfc5K^ 40 
^{bfel!^<DfiS^J®T6tf*^ 1 ~4C7X>-rtx*>-0 

(cSBigortj^M©Sf^{b^g 0 
[»Sai7] ±I3Wb7j<3W$lJ^m«5ifE{b7j<^i^ 
Hi*&#-^«±©«©^b**£tfc£B Uci^Kg 

eisg£Ttf £f!#gi 6 tcietS©rt^M<Dgf«i^b^ 

So 

< £ fc® feiSa *cBW5-©ffitt*Ttf S C £ tt «fc C P5«f> so 



4$H 2003-35 132 
2 

£fflj&-r-5£#©ifeg;£|S]£©5^4>&< £fct,>f;n#> 
IS® tt«B»©«JS*TW *BWB« 8 {CSS4g©F«3M«IKI© 

TS **>©«»■»#£ . SKRJWt««KijfeA-r 

saws t&temfKmmmicwtATzsmxxwcw, 
^©ias^Ttf &<fc 5 ec-r £ff#JS8 */c»9 tcistg© 

rt«aiWI©SF«8Wfc«B. 

xcf©j&fl-£8Kb-<r -5 fcj*©sfm^b^g*5iga $ n & 

1 0 {clBiS©F«9jimB3©SfSt^lbilg. 

m>m i 2 ] sfa^3W»«?wb«Mt*3BaTs <t 
tom-c® 0M5c £*st# . jjB«K<t*3»aMaHW^ 

SB. SP^^©aii^^±IBJIi^|Sj<b2!^<b©5 

«fc o r^m § nyt»{fc*3R©«3&«±B— je«JLh£ ft -5 
l^tCttgpm**X©ajl^[fiJ?rWi^fS] £ £ © -5 

±IB-^©^|fij £ tt^iJ©^[S] £)i-SJ:^K:-r^C£{Cj; 

J: ^ (C0?cif*18 gfctt 9 (ClBt2©rt^M© 

Sf«^b^a„ 

[»S8B 1 3 ] ±fB«ftfb*3«tfefcH3MS». SfS«Wb 

mmicm? -s^ 5 ^ - * *j cto'gfm^©^i4(cwt- s 

a^istc j: o r tttti 3 n/c / < ^ ji - $ ©«!*> e, mmm t 

»*ii8~ 1 2 tc^rn^-otc§Big©F*i«siSRi©pm 
s^bsia. 

[is^i 1 4 3 ±ib^-5 ^ - *«m^®«SFamttt! 
-fe>-y-^ii>^< tb^ffi-tzimmi 3(ciBi£©rtM^ 



3 

M<onmmm&. 

[0001] 
[0 002] 

m#y 4 tttNOx^ssu mxTzm 
m.rtx(D&mb& y » t ft s t mm it c» & n o x * 

fifcW LTgf«#* *©Stc#.Kc J: "3NO, £#<t-r * c 
[0 00 3] ±IBN O x M^«N O x JWCfr < . gf«*f 

S£at £ %m*fz<Dmwtt& u - >r * s la k n o, «t 
ai b & « n o x % s c 4 a* -c # ft < ft r> r u * 

<5C£#&£ 0 C©i§1^. NOx#NO x fcH&#>6TSfe^ 
[0004] 4 C6-CNO,*H«K:!RjasnT^Sift» 

4NO,M08*>i&ttttlSftS. -ec-CNO,fel!^0RJl$ 
tirc»*«S5fiE^%SScWS-»-&'<fir4 *«Ct4NOx*Hi 

l>£^ft)S##NOx^^J* 3 £fifcffl;*ft> »i< UTN 

Ox Mas© n o » omftfrpsfk-tt £ft -s . 

[0 005 ] 4C5TNO,jtt«*>6SO,*ttlii$1i* 
4 fifcffi $ ft/c S Ox ©— ffl5*«Sf»^ *© H C C O 4 
JR«SUT«t{t*3RH,S«:*liW*. £©H, SBJSJSIBI 

4*EiB**fc©tett#tfc«Fl«Sft:»>©H. S©2fe£* 
%St4— 3£«WTtC*tJ*UooNO,jMBfl(W»ft S O.^at 

^©J^iCH, S©f&£S?:!££ 
-SE««T«:*t«FU <fc 5 4 Lfc&«**lfH 2 0 0 0-2 
7 4 2 3 2-»fcH3*S4vCHS. JJE&««:IB»©S« 

TBNOxi^KifcAT£gM^#*©y ^s^ayc* 

<ftiiH,S <j&5ci^ 68l«*f * ©25 

mt<ov -j ^^w^.^htxtdmmvi'cmmm^m 

mt Z C 4 JC cfc 0 ^&B#PBlM§fc «5 iC N Ox ttttt*> 6ftttt 
$ ft £ S O x ©«#¥*$ L r — SSJilT 4 ft £ J: 5 fc: 
0. Cft(c<fc9 H, S#-B${cASK:f&£L>ftl,>J:5{c 

[0 006] 

[#£"!8#jS?&UJ:5 4-r-2>g&iB] 4C5t?±aiL//ccfc5 
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Lft l><fc 5 ttgMR#x©£jB$Jt© ^ » *K£*^««£«> 

^©ffl»jt©¥«9©y ^fi^tt^ajefc&tifcfBKR 
■cb «t 1 ». r ft to % m# * ©s^ut©^© y-^e 

^ttH,S©«^«4ttj)RRH*«:R3e3n-Ct»*. 4C 

3#h, s«*«i4St*^©s«5Jt© y a- i-m-sim 

2BHyfaW»JE«>6 n/c 'J ? ^K^4 ft £ «fc 9 ic$m.M 

io ^©2«jt© y * rm-sz^ibmitohintcfflmicxffim 

n(c«KUrt>«nXIEKttK:J:-3T«H, sas^jkc 
^^3oJlt£14*5£>&. C©C4ttNO,fcHI©#fc6 
■T3»a^4'©WEStfiR»*9«BIU"CU*^C4{cJ:r>r 
*©^<t*tB36SffiTUTO* ^Sf«j*Yb)taKc4si,»r« 

M&KifcArsgMR#*©?Mm£ y v^t-f^vs^nc 

[0007] c 9 ufc*««c«**i6iB©awBSPa* 

C4iCS>?, 0 
[0 00 8] 

[SRS^rJg^-r-Sfc*©*©] ±!5i$B£ft?&-<r.2>)t26 

(c. ju'i ©«wcb. sfa^*©fiS»*MKtr*?t» 

©»«»{fc«!«4. 3H»«iMtWdM8c8Ba#*4i©IBt 
3&>P>SttfJ3ti:S'<^4#K: t*SP»i«fcjMfli©fflK*Bf je 

^x©ffiji!8tt*««si&s«at*ytBy f ^4-r-s^K 
30 ^ttffl«ia*iwfr-5?ta>©ws»fiR»ttia«HS*® 
4 . im^ttU^^KSNMMbt)UK» ?>&tH $ n/c 

**:*©«.^k**«w»#«i *rt*R«wi 

4«Mb*3R©Jl*fc»SFSWWt«!«*6»a-J-* 4M 

? ft zm<t*.mo*£&m? z> fc©©sK<fc*3w«m^ 
7K*«$(iffli^K©^«ii ; &*iJ®-r s . 

[0 0 0 9]±2lfcJ;^ Kfletfrti. M^B#CC^*K 
40 ^3 tiAiiklliiK^ttttllNn tCcfc o r 5{[{b***5-B$fc a 

AU»rtjttMH©XKKMV©4i<i ftSHtc J: ot^ 

■swsptb c ft hmm^m. $ ftr *j 6 *v wbidw^ 
sfc^b-rus ^"5j^tt* 3 *o/Co ctitcSfti/Tini 

©»«©»«*WfcliK"CB. «f£{b7K3S«1^m#Sic <fc 0 
$ ft/cWb?K*©*. "Tft *>ft±«» * ftgHtc <fc 
■o r mt l fcWb**©««c»-3t>r «kfb7KjMiW8P# 
g©fpffij*5^§ns„ Ufc#oT. g^^bS4^*>6 
50 »ar4Wb!K^««cflRH«fctt<bWR«»HSP^S© 
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[ooio] H2©^B|-ctt t m i<D§micto^x, ± 
-t*. -rttto%»2©iHafiDSf*i«tiai-c«. msec 

[0 0 1 1) JH3©»"HTtt. mi £tctem2<D§&mc 

cite j: <o mmi&^mmnm^icmfmitM 

[0 0 1 2 ] m4©^Hjr«, Sfl^3©l»-i**l*>— 

iWK:i*Ar*tiBii^^©»tt*«arr* c £tc «t o 5g 

[0 0 1 3 ] I50^Ktt> f 1^4CDt^n^- 

[oo i 4] js e ©*wrB. an~sr4©i»-rn*»— 
ttUAra4>(c8^Mbtt^6attirstt{bjdR©S* 
«MbM6MftH^R©a#fc*^t»TB«W« £ br 

s&g u . gtsuM mm<£>u&&®.mm&Bt £ ft & <t *> tc 

gF«^bftfe*«©^^$iJffll-r-S 0 
[0015] *7©»W"CJi. j* 6 ©&■»«:*«,»"£. Jb 

±©«©Wb*3R*«aLfei#«:a«fflK*WS. 

[0016] m&comi-ckz. m i ©fgBjtcjs^-c. ± 
sa&a^&tc j: o tutu $ nfc»t*aR©«*j-s»a 

±£&*»£Kt3d»$UWtJWi©il>ft < £ &*t>ifffitt 

£«f£<b7kJit©fi£— MfcrFtclHW 
[0017] J»9©|6WXr». J*8©ft9!«:45lvc. _h 

#x ©SSS <b PSl*/ * k<M9«*ail-r £ £ # © 

iiis:£isj£©5M>ft< ti>^*nfr— jmsci 

tcj: 9Sf«^fc«K©4>ft < £ & *6ifiI&3ffft©&lS 
[0018]»10 ©«W"C». ^8 $fc«f9 ©^BJ 

xxw&l. mm>itffl&Kfc\*zwm.iix<Dm&t 
^4j^mmcm.\*&m^iJx<DWiw,t*vm.*z>-tc 
&<Dmmmw$t. mmmmmviWLK* zwm.*) 
teMftzmm*ztc&<Dm7tfflmm8m£ * s e> tcjus 
o< ±fBg£ft^^sca^a^|g«gm^bM^ccijKA-r 
s$ ©Huron jK»n*> h nm $ ntcm^x © 
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i>'j>tj:<&m$ft2>£5ticmmffimft$:mM* 
z±&Km$m<tfmicffi l A*znm#x*&i!m&m 

ML. ±IB*ib*3R«WH»#a«. «MbJc3R«fttfi*8 
tcj: -oT^tBS JifcWtf k*3R©Jtt*«±l 2-^l«± 1 ft 

sis^-tc umm.mmmcm l K*hmm.^x ©««*s± 

[0019] a*. tt*fi5#ftU*Hl*ff5»£tt:tt. 

10 st«}«b««©«fl[*0f5eaa«±4 ujaogMtwwbtt 
»^i-rsyt8&tcrt«s«H©jiig^5^-* cm 

«^©»K*Tif *{cfcR««crt«S«R|©aiE-»%'9y - 
iC5*s. C©£5tcrt«M«M©aME 

x =7 * - # &mw. $ nt l s 5 1 5 y - z tm m 

«W©«(6ttJ»tc» l/T«iStttf£ ttStt -5 fcfiltcft o 
tl/S^. cntc*fbT01 0©»WK:J:titf. Stc^J 

He. co) zmm*z>cticj:r>xmfii&ftm 

*/c o TrtJKSaBB©*^-* 7^-* £^jg-T 4sfi»3&J ft 

J - *^«SH8S^a^ 6©«S#4aSM*XiL -5 C i ft 
<. S^P3^«:IS!^-r-SfcWrg^?^fbM^€)ifeffi 

tot, F*gj^{b©ag^-7^-^^rtj^w©a 

U r fi® ft fii 4 iiSft o /cfiiic ft -d t V * 5 

30 ci^±$n-5o 

[0 02 0] £?c, jB<4»3!na*fle*>6*»R*8SttIbSo 
SF«»ffc«ME«:aEA-r *SP»3?/^©aE«%«6-r c t tc 
<fc o"CSfflM3Kfctt«©jBa*±lf S <fc 5 tc LfcgfM^-fb 

mm3kw.fr h<D$mmm*w±* c t tc «t r *>gp^ 

HHb«M©SS*STlf6n-5. iC6*5 C ©iS^. gfm 

j«fcj)!i!tt«:fltA-rasp**^©a«*s5i>ft < 4oti>4 
yt*sf»SKfcftk«©r»tiSf«*x (c{5« s ncc < < . & 

^ om&ifi^ < ft /c^m^-ftfliBS©^ wgfm^^. tc 

[002 11 IH o»wc t*. m i o©»?itc*j«,> 
i«fc-rsfc«>©gf«jWfc«8B3WiBiBStia. f 1 1©^ 
■r *SKR^©is(t«3&*rt«8«M8*» 6gf tb s n/cgfM^'x 
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[ 0 0 2 2 ] m 1 2 ©2£BJ§Ttt. !H8 S7Uim9 ©££BJ§ 

tc*» i»r . *ssf«8Kbi*«*iB3i-r s t ft ©a 
'Mi5ft*mfift twmfifo t tts*raisj©2Wisi 4 ©pa 

©3Wb^iMTCt»s 4 stc«Mb**«tfta#K«c «t or 

ttSESl*/* ©ffiifi^tfi] £-e©B#©aifi:£fr 4 ttS*Wl*l 

ft < 4 fcfcfclKfittSWfcDfiia* Ttf* «fc 9 tc bfce 
[0023 ] ««. «ft*fi6»tttfl*Hl*lltf -rs 4 *© 

??©gEm#*#tfEft SMHtttttA-CftiNkK 

$mi\&Momi^mmft<D&mztiMm&< . c© 

BJ3©gESwfKb£|gtc J: ti«. tt*Uf*©tt:&ffl£tt) 0 

jftA *«rK«anT««i-c* o Aigf «»<fcM«©Bu»©ja 

S«1SS4 ftotfct).. Wfc*3R©«3W±E— 3S«W± 

4 & zmsic c mmmwm<D?M\mm.tf*<i>ffl&. 

■%fa*®K) c 4 tc J: ^TSFSLhSMBi «c 0 Sfc* tc 
»fi-&U66ft<5. — 5?. &&tfx©ji&2ffll€tt)9]fc 

* sir«:fit«LhaEflBt?* -> 5tspftSKbtt*«©a5»©«fi 
ttfet^rt k *ji » r {ga 4 & o r *j o . c ©sf mm turn 

nmrmmtizKf&u-eis&htiz. c©j:5&fW8ir* 30 

tf 9 c 4 tc <t o rgfaitfx ©tfcft^fr *tt 0 »*. -5 tc » 
6©«sphjss»*se*. Zijm&m\ 

[00241 ^13 ©»WCtt. ffi8 -If 1 2 ©t^ft 

a>— o©^K*$<,»r. ±K«E<b*3fsa*m*att. sf 
«jwoi^*6ijSEara*i»©wi^©«JW^©rtj» 

^M©«$KtcWT & ^ 9 ^ - £ ofgN^UttMEK:* 

at s# ©#&tcwr -5 * *$ &&w$m 40 
<b^©tKsgtciw-rs^^ - *©*> %4>fc < 4 o 

©A 7 * - Z *&m-r £/c A© A *&ttJ#&£:R: 

igA7^-^^m^Ktcj:^r^a3n/cA7^ 

<b**©»5r«^-r-5>„ mi 3 ©^9i©fit«iWt«aiK 

jrftw:. sp^^bttaat^^aarst^stis^t* 

*©»£Jijri-*e 4 ISSJcg^^KbM . 
^WHIT -Siai b*3R©*W±E-3aitcSiJjlT £ hu 

«c w b*jR«aw»*i8*f^ft ^ -a- £ C 4 **T £ £ . 

fc. rt«M©astcwr^^ , 7^-^4«m«*^ 50 
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S*^<D#tttCMf -5^7 - ** 4 «09x.«g^*'^© 
tcM-r-S^*7^-^4«^lx.«gFm^bM^©SS. 5S 

itiiR»©«tui**i»-r*.- 

[ 0 0 2 5 ] m 1 4©2£HJTte > m 1 3 ©^BJCCfcCi 
SSP«^©«fi**kHjr4teft©SP««-b>-y-*il>& 

[ 0 0 2 6 ] m 1 5 ©^bj-c«, ms-'mi a omMic 

LfcAm, mi 5©SBJ©gfm^{b^»JC«tn«. SF 

4*5r^JCT^ C 43&i-C# €»o 
[0 027 ] 

[»w©Hfis©^3i8] &cf> mm*&mv-c*mj**m 
Bj^sijo^m^^F^^w^ESi^^rt^Batcia 

[ 0 0 2 8 ] m 1 Kij* Lfc J: 9 tc. *«IB©JS— ©H* 
F!)-Cii^H^l«>";>^^P^^2 4. is')Zs#7 
D y ^ 2F*g-ca«»)T-S b*^ > > 3 4. 'J >^'7'D v 

^ 2 ±tc@^$ nfc~> >; > ^ f f 4 4 £jyt ir t* 

^ h > 3 4 -> > ^ 9 K 4 4 ©R3 tc 5 

$ ->'J>^?K4 tc«-&mt^«tc®»# 6 4 . 

ism*;- h 7 4. m%m 4. h 9 tv&mz 

$6tc. 01 tCTSUfccfc 5tci/';>^f F4©. 

rtiiSdDWiciijS*^? ^ 1 0 #iaa 3 n. -> u > 

^ » F 4 rtilBSagPtC 1 1 j&SEIBS ft 

*?cfXh>3©lI®tcSi^«*t#l 1©T**> 
h&'X-J? if 1 0 ©T^S T3ic>'3 * ttf^ 12 *s?f$ 
fiS§ftTl»6. 
[002 9 ] *««©!R»il<- h 7 H$z*m&tZMM 
&WI Z*fthxy--V>%st? 1 4tC»M3ft. ^-V> 
$ls>7 1 4tef&M?i> h 1 5teJ:yi77B^-$ 1 6 
^Ltx7i"J-t <H5W> tCi!M$ft-5,„ 

h 1 5ftlCUZ.7-v 7*:- Z 1 7tC.fco-Cli»J§ft 

S^B-;h;Wfl 8#Kg;?ft£. — ^. #«.1gi©^ 
h 9 tijftav-*^ F 1 9 tcSMSft. C©Pmv 
F 1 9 ttgHbM&.*fctt=7clttiI2 0 %rtigb^c 
gj^rj>^-^2 l*5£V$m<g2 2«H/TNO»R 
j^riJ2 3?rrt)lL,fc^-^>y2 4tCii^3ft^. gf» 
F 1 9 4tf-i?^>i' 1 4i«Si«*'^ 
(OT. EGR/7X4f?Ft-) ^2 6^b-rSi,^tCil 
ttSft. C©EGR^lf2 6rttC«EGR^$«SI 
^F2 7*SEgSn^„ 
[00 3 0 ] » I- (ECU) 3 1 Utj is 
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* ;u n > t e> & 9 . ^ftte^'x 3 zzftbx 

3, rom (y-F*>y^*y) 34> CPU (W 
^n^-p-fe^tf-) 35, A##- h3 efccfcO'tH^tf- 
hS 7£ : i : flf-r£. X77D^-^16»®A^1K: 

DSC»S3 8*^UTA*#-h3 6«:A*Sti*. 

^#ttj£TSADgE»83 8*rtLTA##-b3 6K: 10 
*fcNO,!8UB,W2 3*rt»Ufc*---^> 

•9-2 9 i. gM#x4>®NO,me4*ffiWtt%fE*S 
©NO x -b>-9-3 Oia&JEKSti. C*-l6H, S -fe>tJ-2 
9*»J:CfNOx-fe>-y-3 0©ffl^j«#36S*H£-rSADSE 

[0 0 3 1 ] *fcT^i2JU-^^JU40{C»T^H2J^^ 
Jb4 0©Kfi&*««CtkWUfcffi^3WE*»*r«ilW-fe 
>1M 1 **gSRS*i. SM-fe>-9-4 1 WE W3ft& 
r*AD^»S3 8*^UTA*#-h3 6K:A*$n 20 
S. *^>*ft-fe>1f4 2Ht0!J*.«*5>*i' + 7 F-rt* 

3 oaaaRr-sfttcfflA^^^aio. c©hj*^a 

*#A2jJK-h 3 6JcA#3*i*. CPU3 5T-«C© 

ttj^*- h 3 7 t*»jsr*igttia»3 

*-* 1 7fcJ:<y f EGR*'^$lJ^2 7{cg^$n-S. 
[003 2 1 XK, S2^#MbTH i S.-t2>if2 9© 
*»Kot»T«*KI!i9!r*. H,S-fe>1?-2 9ttIgJR 

* >mttB{njKit 5 i <D—jj<DMicn£iMmmm 30 

*&tt£#)8«5 2 *EKU ^©DStCjt&IRHM 
*»6«CS*HHi5 3*B2BU. C*l6H®5 2. 53^ 
&*§U § 6(cfcW«5 3 Ri^^lUfct^ftl 5 
4-CML/tMltM3ni.„ M§i5 2, 53fC 

SKft 5 6 fts&ft 3 ft «3R>f * >*»lif4@#1I8?K 
5 1 BSHb-f v b , ; , ?AY 2 0 3 ^Mfb#.>l^>>}'ACaO 
•C&Mit L tcW.il*J>)\s 3 - 2 A Z r O , -^>Btf fc-fe >i> A 
Ce Cjfcfc&D. -£©7&tm?^-^t£*/d£¥&tK 
-C*S. #fiS@5 2*5cti>*^tfi@5 3»a^«> 40 
fi£Pt. Pi^ARh. ^^'JAPd, -fUJ^A 
I r. Jl'f-^ARu, shX 5 ^AO s $.lc\Z.ttih<D 

fVWO,. iffcXXSnO,, I n,O s 

tO 0 3 3 3 ±^LtcH 2 S-k>^(DH 1 Sm^(Dtklii^ 

ft 5 1 ©— ^©BiCffigS ftfcS#JSM©t£tfJ@ 5 3 tc 

tis o, tfeBR ^ * y o 1 - ^ t a * >-ft s ft -5. 

C©^m©5 3&Cfctf£^0 J ©^*><b£jfciC <fc9 50 
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nmm&?z. ? zic&mmimmm&m 5 4 «:*»<,» 

tH, StfCO^^tf^O'-fccfcOIMfcSft. 7k3R« 

H. owtRSso^tc^b-rs. c©^js^b» 

^5 4K4s»4H ! S ©gtf bSlfrt cfc -oT 

4t4. cn6B«©-f*><bSi£:«cj|aH-r-5*ffl4H 

, SCBMkSlKfCitaH-i-SWfiLiOiSfiSmtittH, s©?g 

skus?? u faster* d . $ tc^ffifa 5 2 « c n ?>mm 

t<>„ LfctfoT C©fifiWM4*#J8fi5 2 ©#MH{i £ 

[0 0 3 4 ] ^tcBI3 (A)$#iLoo|l(CSLfc 
rt«MM©jl»|sf«WlWliBi«coi>r8ttWT*. ttteB 3 

(a) ic*si>Tmmxim-MffiQ/N (©a^msq/ 

[0 0 3 5] S3 (A) tCfc^-CH^XactO fefgft^f 

flj©iiig««T tifiSBjS8«3WTtons , -r * ft ^ c © <t 

StCttH 1 K^Lfccfc 5KffiBtfe5S«JK«MsW««F 1 
1^6^ + t'x-y 1 2rtKGH*T*»BF#i«WS*iS. 
c©&**4«*i> t*^-< 1 2©F'^Jimfc:ci;«^mF , 93ftT■£ 
A7*5'^l 0JSI«)Kfi£«?&JBfiRU C©«£*Wij£* 
7 - 7^1 0KcfcoT«A»ttLg>?>ft-5. C©££M 

ii5rttcteW5 ¥-&>£MthiZ y - > i & -> r i » s . 

[0 0 3 6] — ^. 13 (A) lC*s\,>xnmXi£K)i> 

*4*si@*f s n. c © <t # it&-m&mitMffit>ti 
•So teismmx* tmux, t©ra-c« - >s«sj:b©fc 
t-as3-m^mm-^nt>in, mmx, ±$mx 3 t<om 

[0 0 3 7 ] *«Mn*ffi«»tfc*Saft2a!Biti-r4©fc 
i£Wfc«j«l4«H«TAU#H3 ( B) tc^L>/c<fc^ 
«c«HflffiQ/N*i <fcC«8IH@(i«N©W»i U?^ 
7*©^^J*ROM3 4rttCSBttStir*»»3. **W(C 

ttc ©»*»4»(b«ta u«c»iEff»K A*aijic-r * 

Ci(Cj:-oT«^W^^i I **f»TAUO ( = K A • T 
AU) *s#Hi$ni. C©*iIE&i*:KA»S3 (C) (C 

^©jf$r^feROM3 4rt&cfatt3n"ri> 

[0 03 8 ] ^©ffliE^KA©^* 1 ;-^^^©^ 

±-am&nt>tizm3 (a) ©«j»x,«fc»)feffift«T 

feiT«S^tftotl-&03 (A) ©iI^X 3 ^^ft 

ffim<Dmmmxu 1 . o j: o t>±$ < $/cc© 
ffliE^K Mtmmx 1 tmrnx, tom(Dmmm^kt 

I. 0i$n, G©t*S*Rtb«aiftfflKJ±4*-5J:5 
K^m-fe>if2 8 ©ttJ^ff-^ccS-^c^r^ ^ - K^' ^ 
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[0039] mnm»mg&f*ncm9tstiicno x mMsa 
2 3 imtLUT* s i-*m&t u c<Dim±.icmz.i* 

C s ©«fc 5 fcT-rt'* 'J#JS, ^''J'JABa^ #Jl^>>>A 
CaOcfc^ftTJU* y±£M. 7>£>La t -C h 'J ^ 

&P t©«fc5&*&«£#JIJ$3ftT»,»S. C©ift£. 
^r— »^2 4F*3CC^)x.li=3-^7W' hft» 4 

U— h7 -fJU^SrEBU CO^f^aU-F? 10 
^JUdriccT^2^*fi*4-r*NO,«a«iJ2 3*fi 

[o 040 ] i»rn©»&r*-i>T*>aw««ai». «ss 

«S5*j<feCfNO,!BWS!l2 3±8S©Sf»iK&rt«:#t& 
StlfdSRf* <*)S^bfc3R) ©«CC»TS£»©JKDfl:«:N 
OxS&jSS?J2 3 ^©«EA3f»#:*©£JKJfc£8r$-<5 £ , 
C © N O x (RjSSiJ 2 3 tt«E ASf»#* ©2«&tt*i y - > 
©£#tCttNO„«:lftjS.U SftASf»^^©2g«y:b3&sa 
»S«SIt* ?c« 'J v S £ RBLfcN O x ^fifcHJ-T 

*NO x ©«ttmflFffl*tf5. 20 
[0 04 1 ] <bC3-CNO x ©®^J2 3©NO,RJSfiB^ 
{UiRBfiW* 0 < Ifc^otN O, RfflffiiJ 2 3 © N O x 85 
littMj^ttWrSWKNO.IiaWOZ 3*»6NO»*ttBJ 

r©NO,«iURr&«iNo.ok]mttA©Rff(ci&-9< £ 

2 33&*NO»Wttt*©R*CCifi-3< iNO,WJ2 3 

* e> TWL^mm? z n o x sa^t a o » d * . 

[0 0 4 2 ] -ec-C*NO,PR^J2 3 30 
h-*.fc©NOx!R»«*SiJgU CONO.R11** 

an Ox ffla»tcjfi-3t t # (c n o , wmm 2 3 cc^a 

m&ttC'J »?-«:b-CNO»«ja8n2 3 3&»6NOx%ftttiS 
C©»^. NO,»J^2 3JCj^r*Sf«l2«5 

tt*u »?-tc-s-SK:B«<f©*ffi*j*s. mt*&&£ 
5 rtfc*s w as^ao^SKit* y » ftcti, c £ ic 

m$a* tcmmnm'picm.momn^mmr^ c £ tc 

BNO,lftjBE«2 3±^©ifmjiSSF«3(Ciittl©j^*4*m 
fln-T -5 C £ «C J: oTgMo£j&*J:b£ y £t>t? 

[0 04 3] C©NO,»jS0W2 3 &«RN$fttil&F'l«: 
ieg-rn«N Ox ©Jg&iJ2 3 tt£RKC N Ox ©fRSfctHCP/B 
5 ** C ©©^{^©fiMfflft ^ * -X A t,>T ,i 

m h ^-c ft t, >§c# & & „ u #> u ft a* p> c <dw& mtm 

&J04K:7T5bfcJ: 5 t£j(t>~X&-Cl7 t>ft-Cl>2> 4>©£ 

^«cc©y^-XA(coi,i-cffl^±(ca# 

P t fc<fc o'^' y »> A B a fcfflt S ttffct§£*09CC £ o r 50 
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Ki»-r*3Wfl6©Jt^«. T**UAHI. TJb*»JJJH. 

[0044111 K^U/tFWJilWT?te<£ffl$«g©i^l> 
^cap»©a©KfilCc48«,»TS*KU:*J U ->©ttJ»T«S« 
sWf toti * . c © «fc 5 (c^ib* 3 y - y<DVtXtemmifi 

©££iC«S4 (A) iCjjk Ltc <fc 5 Kit: ft 6^0,365 

or£fctto'-©ff2-e6;£p t©a®fttt#-r&. - 

fc«:0 2 -£j5J&U NO,£ft£ (2NO + 0,-» 2NO 

,) . '^^m^titcNo l (D— sp&sa^p t±-r^fb 

2tiooeK®^J|*g(c©ja5n-C^b^* 'J'i'ABaOig 
^L<C**6ia4 (A) {C^UfcJ:^tC5g^>r^>N0 3 - 
©^■CflRjMfiRlrtKlltlRrS. C©cfc5KL-CNOx#N 
Ox©j^J2 3rtCC©iK$tl€>„ SEASP»^it»©lBR 

ws^isoetp t©iitNo,M$n. © 
ccgRjg? nrwu-c * > n o 3 - * 3 ^S3 n-s „ 

[0 04 5 ] — ^. i^ASf^Mhb* 3 'Ji-fiC§hJi 
ifcAJf«^X*©M3Riia[3&H5Tb. *©«*. S^P 
t©«ffiT©NO,©*fiS«36«®T-rS. NO,©SSi 
jWiST-TSiSttaWiSi^l (no 3 --»no 2 ) CCM*. 
W< LTlRjWWrt©iBll^*>NO,-3J*NO,©JB-r« 
jSBW*>6ftffl$n*. C©£*NO x «i88W2 3 3&»6& 
tH3n/cNO,«H4 (B) (CS^LfcJ:5«:dfcASf»^ 
X43(C^$n-5^S©*MHC, CO£S:jSbTil7c-a- 
Lfe^n^o C©J:^CCU-ca^P tCSIiCcNO, 
a L «c < ft £ £ !&8&n*> 6**6^iNO, 

as n*. u/c*s-o TflEASWiffi«sit*« y v ?tc S tiS 

£5®«Flffl©^fe(CNO,fflaBW2 3^6NOx* 3 Sttb$ 
n. L.*>t>C©Sca3hytNO»3Wl7cSn4A:*K:^: 

st*{cNo X 3&JSpa3nsc£ttfti,». 
[0046] ft*jc©*§^ mxmf&^tk*mm&M 

i:bCCUTfeNO,iUgSiJ2 3*6NO»«^4. L 
2p L ft* 3 6 iJK ASf^l^ib Zm.&£Mtblc b tcm&c u 
N O x WMM 2 3 J&> 6 N O x im * «C 0 3&»» HJ 3 tl ft I » ft: 
8E>K N Ox eRJ^^J 2 3 CC©Jg $ tlT l> S^N Ox =&SScffl 3 
i± ^> JC tt^^FS t, Pal ^ „ £ C 5 Tif * tC 

SPI2 3KttNO x tf36>Orft< SO«fe«SIStlS. C© 
N O x fRM^J 2 3 ^ © S O x © ® J * - X A \t N O x © 
®^^#~XA£|5jDT-&££#*.6*a&«, -Tftto-feN 
Ox ©®JS^ XA ?:|^BJ L/c £ * £ |aJ1§4tS#±&c 
S^P t *5 <fcO'^' y >i; A B a £JHf#£ «7c«^«0ttc £ 

■oTSjB^-r-s£ M&utcj: sicmA%tm&mb& y -> 
oitKtiiio^sorSfciJO'-cf-eeiP t© 

S®{C##LT*5t3« tfSEAgfm^'^^SO^ia^P 
t©aM±t , 0 J -3f/c«0 2 -£Sf£;UTS0 3 £ftS 0 

*i»"c*fiSsnfeso,©— swia^p t±-c$e.icig 

it2ft^MMfflftt>c\&!&2lri-cMil^ y ^ AB a O £ 
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&-£Lfc#e>. SEiH ^>so 4 l -©^-c©jS^Ji*g(cK; 
ffcU SSWcKiSBaSO.^n. 
[0 04 7] 0#>L-&#6C©5fc^&Ba SO,li^ 

btctciivitmsMB aso, n-rtc^-©* $ 

ZlC-otxXtiUmi&B a S0 4 #itA"r3C4(C&i3 > ftf 
< LTl^lB*Mijif*K:otiTNO»!»jWW2 3tf!RjB 
L^JNOx i^HSTt 4CiK45. «c to B#B# 
^T&tcotoTNO x «ttW2 3^kt4CiKft 

s. 

[0 04 8] iC5ASC©i|^, NO„RttW2 3©ffl 
SWjgg, 6 0 0 'CtLBcfci iNO,l»a 

2 3rt(C*a>T«fflHaB a SO^^JKb. C©4# 
NO.8UBR02 3«Ci*A-r4SF«S*8J:k*y vttSh 

4 N Ox RttH 2 3 #> 6 S O x tHUU, S C 4 ifi~C £ 
So * C T*«iJ8©fl*fiW"CB N Ox ©tt$J 2 3 6 S 
Ox =SrS6;tB-r^ # 4 # it N Ox 9WFJ 2 3 ©iSfi£±# 

U *:HCOTNOx&5tt?<J2 3*»6«*JS6»*/tttSO x 

s= 

[0049] &«CEI5 «r#Mbr^— ©H*fe^©SOx 

ttttM&SKoc.rsMBT*. s 5 «:*$<, »t isoxbn 
o x ?R^PJ2 3tcKjS53nr»,^ h-$;kdso x s (JW 

T, ^SOxSRjS*i^-r) . SOXmaxttNOx©tt?J 
2 3tcRj»Sto4*^:©SO»©« (JiTR RIMS 4ft 
■T) . A/FI*St«3BIIUt. T«. t ttNO,«itt«2 3© 

(«t> «ttWfiK4«rr) . t,»so.*no, 

0»ttffi«K4«;f) . H 2 S«#fiiB#ra^/cO«:NOx 
(Rttffl 2 3 mi? -S H , S ffl^St. 0 5 fcfli 
0 tc J: 5 «c J#Jn£$s it A / F # y - > R » r * 5 Kfl « S 
Ox#NO,i&tt?J2 3fC®»Sto«,»S©Tl*SOx!R 

gaxsoxii^^.Kit^-r-So ^Lr^ss^!i-c««t 

5 OxK««S S OX^^fiiS OXmaxJ: 0 fctfatntc/h 

son (jstf. ^fiii^-r) soxiow^ex./ci* 
«s«8Jt*s y->R a *>i5fiy?^R.(c«jo»*6to* 

if P3t#* t©»WN Ox RttH 2 3 {CfeOT 
»KU Cto«cj:0!RJW«JattT t .**s±»TS. 95® 

?WfiiST«. t ^so,tttfHajST 1 «cjg-rs*'r»so»tt 

NO x 95®^J2 3KM3nt^«^!R]nnail.T,. t «s 

i»-5^so,ftffi«aT 1 Kji-r*&so»36JNOx»ja 

SfJ2 3*»6ttffiSn*&»*©'rt8SO»!RjS«ZSOX 
[0 0 50] Sfm^JtA/FteSWJSgT 

..^so.^aaT.aijaiiwsnsiWcH.sjs 
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£!RftA/F©MfflKoi»Ttt»iirrs. C©J:*>(CSR 
i8BWiBKT«. t 3&JSO,tta.«ffiT 1 et±«:#tJtStoTC> 
SiSOx«NOx55H»J2 3a»6SMH3ftRW, L>/c# 

or^.sOx5R^azsox.i^^{cMii>-rSo -eur 

«SO x RjWZSOX#*&tto;fc£t3"C8f»SI|R 
JtA/F#y->R lfcRSto. Cto&tJ: D S OxffitfatJ 

Ox«SBW2 3*»6±-C©SO»3WfiS[Hi3to. CtoSC<fcf9 

n o x RttM 2 3 © n Ox WiWmti^mw± u * e> n-s . 

10 [0 0 5 1 3 iC5-CSOxJfetH*ia©llff't>«:*JC»T 
ttNO,Rj^2 3jfe6SO,#ftWt*ftSrti. C©fifcfcB 

$ to/c s Ox©-gp«TtBfb^SfS^^eeo -eg 

#tC$£ft£HC-£C04J5Ci5L. HMt** (H,S) 

^^•rSo 

SO. + 3H, — H.S + 2H.O- (1) 
SO, + 2CO + H,-H,S + 2COi- (2) 
3SO. + CH,- 3H.S + 3CO, •• (3) 
Cto^JSftoS ( 1) ~ (3) *»6#*»*J:5K:H. SIS 
^tt*CMSm3;fe0fc:N O, AMBH 2 3 3&»6&W$to 
20 -SSO x ©S(«T. SOx&tUSi^T) CCjfcfllU S 
O x fifcHiS#£V.3:4*H. S»£«tt3Hr». ^LtSO, 
ttm«ttNO,«ttW2 3©«a«:ltWU» NO x ©tt?J 
2 3©jajK3W*l»Si*SOxttW»i^t». -T&tofcH. 
SJ641BNO,«l»tll2 3 ©SK***l>«i*^< fc 
S. H, S HWWK^K^TS A*«*"CJ|JI© 

naaittso-r. c©ci*RS±-r-sfc»ic«H, 

MtbA/F © 'J * < Ttoa^dScM^JWjB 

30 t\ C©A:*SPSl//X©«K3&sfiT'3"S©"CfS*iLT 
NO,»l«2 30afl[%ffiT3ttSCi#rt4. U 

fcW^rs^K«st«^*KtbA/F©y f *m&*m 

y »^«fc»3 fe^c*l>3fcy »^«c-rscitcJ:0NO»® 
tt?J2 3©fitt*ffiT3ttto«S 0,&ffl«*i4>fc < «c 

[0 0 5 2 3 4 C *>&±KBS5&. ( 3 ) 3&»6»*4«fc 9 

ATS^^b^C.HsCStctbMU^ NO,M 
2 3«:SSA-r-S*j^^b*^C 3 H 6 ^< ftiatH, 
40 S#S3LB#^<&£o U/c*SoT^{CSf»3g«Ki:bA/F 

© y 9 ?^£§f y » ^<t o & < 

«UTtc«iit6to<cc»lIt6tt***«. -rttto-feHBtcw 
0/cJ:^(CH 2 S«i««NOx!RttW2 3©iBJS4SfSl 
ffijBSJtA/F© 'J 9 ?S^D r 4 ©RI«rC* 0 . ©^^1 

J:bA/F©y sr^K^D r ftf**l>R£H, SA£jt» 
SK«cS«fiiK:*S. U3&>U<c*»6»Sfi8ffiji8JtA/F© 
y » ?S^D r *5A# < tt*B^WWWSUJET c . t *«fi 
50 <^-5>©r. iSm4 UTS 7 (C^O/c <t ^ «C V v*m& 
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tcwsmsmtk a/f cd y » ^ < b/c t s tc 

NO.WS0W2 acfiflEffiTKiSH, S3S£S©i&HI 

#n o, wmicifoh-r &5mfc<t*m<Dt$-Kic * %> h , 

S#&£a©tf*fil£±|5]£ «fc 5 KSI«2«5JfcA/F © 'J 

Co 05 3] &KH,sife£«&ii>tt<-rse4as'r# 
*. h 7 ©awiasfifuaKH:© y » ?k-£d r t $> o . 

l&ttKH, Sft^STA f)> STa t*Wttmft*s*— 
OSSTaTabSitKfctfi U vf-BfeD riH.S 
»£«£©KI«*5*U UTb Itf&MMUm&m-CDSL 
JKTbT*S4*«:*5WS 'J s» ^K£D riH, S#££ 
*i©M««r^L/. »Tctt«aBPJjatt3&JSf3©fiJST 

©M^*^-r. ifcfeS-OjagTa, ^~ ©SJgTb, 
*J «t t;iE©SST c ©M{&« Ta<Tb<TcT* 
-S, $fcKT©lftWt?tt'J ?f g^I-Og^D r 1 
&3ftTl>&&»fCt2NO,Rm2 3©jSgttl&— © 
?SgT a 4 0 . 'J 9 fSa^I-CSa D r2i3tl 
T I » -5 1 # CC » N O x BHKffJ 2 3 ©SS IJJH — ©SS T 
b t U 0 . U 9 *-]£^JM&=©BteD r3i§ntt^ 

1 * (c«n o x ©sspj 2 3 <Dumtm=<DumT c i & 
-siissE-rs. 

[0 0 54] ftaWC y 9 ?mSD r ©S^D r 1 
•C* & £ ft iC«®jg^iJ®g T„, *5f-OiagT a £ % 

CCT'J* *B^D r #J»— ©UteD r 1 *>6»— ©K 

£t2j£Xft»6j&Y 1 K^ft^o TttfofcH, S^tl 
tt**TS. iC5#'J? ^ffi^D r 3&J*—©iff^D r 

2 i $ ft & 4 igTOJSKT , . t «f£-©SK Ta^I 

- ©ss t b ^ t mr-r z> ©r h , s mzm *m.t & » 
*y i #>6£z i (c^tff*. rfttotH, s#s£.s« 

T >; v r ©jg-£D r 1 ft»6*z:©flteD 

r 2 tctt 9 *>*§«©£ C 5 H, Sf6£Stt 

[0 0 5 5] — 'J 9 r #&—©££- D 1 *» 

**-r*«*x^6*Y2(c^f-rs. h, s 

#S£Sttif*-r U3&>fcm=©^D r 3 
£D r 2 <fc •) fc^tl>OT*Y 2 KfcWSH, 
ttjSY 1 (CfeW&H, 0 £ C 

H©g^-D r 3 tt^— ©S-^-D r 2 <fc 9 &**<,>©-?& 
jBBW«KT«. l B»r.©afl[Tb J:0 fc<BC»*=©jBflE 
T c KS-CffiT'U H, S JS£»aWjftttj£Y 2*>6 
^tZ2^4«tfT*. CC-C*Z2«:*5W5H 1 SI^ 
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TC©*§£fc:«y *?-K^**:*< U/cC £&£,£ 
S ft*. 

[0 05 6] C©<fc^»(CH I S^Mli'J ^K^D r 
©*#*£*#:£•< «C****©***ttl»WWa*T c . t 
*H6t»e £'/Jn$ < & 9 . Eo©jM&ST c . t » V 9 ^ 
S-^D r ©if^iS(Cffi< ftS. C©/c» V 9 ^fi^* 

10 S "J 9 ^BE^*^**He: <t s?ae>. -7 -j ?'<db-cr o 

[0 05 7] &(c$4l2jKft© » ^s^^ ±as L/c J: 
5 (CSlRSftfc 'J 9 ^S^(Cti^-r-5) C ifCfcO H 2 s 
.^fi*Bf5£fiJi(T«:JfliSiJb/ci *©?U»coc»ria 5 

ftWftmtc «t n t«t s o» ©jaa isox s o 
x lowtca Ltc t % icwm^mttt y - e»si y » ^ 

tC^0^x.6ftSo ■€•©». !Rj«3MfiKT t . t 3WSOxtt 
flifiS T a tC^-T S <t S O , *s N O x WMM 2 3 frh ttffl 
20 Sft^a&S. -?-UTCft<t|5lB#{CH 2 S^£SH, S*S± 

#u^*s. -tea. SMiuaKtttfa y. 9 3HoKJ#$ft 

*©"C!RilBr!liaaT«.,3&i±SU«WS. C©fc*H 2 S 

^a^ii^cL. ^»3&sT*05effiH2siow{carrs. c 
©i ttc^asw-TttiRjaBPjfflflET. . t *®t§ -a-sfc 
©KSt«sji»tk© y 9 ^s^j&^*< sn-So t-^cft^ 
sfsuaaiJ:t*«a u » ?© y » ^k^-j; 
j«c*m»y ^^i$fts 0 coitH^s^iH^t* 

— B# WfCif^r -5 ©»tt!R»JWfilt T c .t *s{gTT 
S©TH 2 SStlB^^ (C<gT-r-5. 
30 [ 0 0 5 8 ] N Ox (Rii^iJ 2 3 ©fitt&sSSWJLhfcffiT 
S-tt*4NO,!R]BSW2 3©fflK*«SOxSfcaiiaiST 1 «fc 

6ft/cS9P^(ca^ r» ftfcf&&cii y 9 ? 

r*iJ^fiiH2 siowtc^t-s. c©i^{c^*3iii0i|-c 
^tiH ! stt*«^rrs**»jBSWjajST«. t 3&sisT-r*© 

tea y ?fKRSnS. Cfttc«fcO!RjWWfiflET,. t tt 
S. b*^ L Jtc^i S Ox WMS. ZSOX *«il>J&c 

<^c-orfc«3. ifc*J-jtso,ttim#'j>ft<. c© 
.sttwsiiH2Siow(ci2jttf-r. tfSB*j»*«ara4 

MS Ox^lESZ SOXCDi^Ki-jt^KjS^Lte 
50 [0 05 9] iC5-CNO,CRj^^J2 3©SST cat *5S 
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H, S tfJ&'MIH 2 S minKilL/c C £ liN O x ®Mffl2 
3 #> 6© S 0»fifcaJB#®©T^&<,> G £ £Kt|c-jr £. 
-ec-C^JIJS^I-CtiH, S^^SH, SjWR/JMBH 2 Smi 

muz j; n « h , s > -y-© mt> k «t r s o x scai^a© 
[0060] £ c zx^mmmxits o x mmmmcom 

«*JHT©J:5K:Jttj£U ±iEL/cJ:^(CCCD^SOx 
®jSa* s #iJSfil{ca U tc £ # &c N Ox WiWft 2 3 6 S 

o,£&mT^£r&££¥iJ»T-f iflipKiiKa- 
jOW2i 3tc*©^^riRjasti*sOx«.i«l»Wtc9t 

jaw2 3«c*©^^r«jasti*so»«»JssP4«'tc3e 20 

**5tat^W«©RI»Tfc*S. 3 6«cNO,a»aSfil2 
3K«jaShSSOx®«»SfaSKli:«:J:oT«tt 

2>J2 3-©®jSSnS5«NO x KiS?PJ2 3©fiSKJ: 
•jtJIftO, L»3t**-3"CNOxf088W2 3K:*©NF*-r 
«jaSti4SO,Jt»NO,(RBBW2 3©fiiS©H#T?fc 

[0 06 1 ] *CTjl8^«:3£**a.jtdM«:M-r* 
MeB.il, »«S^H3«fcCfNO,!Rj»W2 3© 30 
aafi«:Hr*»»*KB 1 ,i-S-Si. NO x ©;SSiJ2 3fc: 
-€-©B#* -CWMZtiZ S 0,«*»»W&*M*»tt«T 
AUOiflH»KB.i«WEKB b 4©8lTAUO • KB. 

jftt Z S O X tt*» Wtt*M*Ms«T AUOi#|[KB 
.iff»KB.4©lTAUO • KB. • KB„£«#Lfc 
SBMBZ (TAUO • KB. • KB.) £0TJWH§ft 

ttft£NO,tk]HH2 3©fiJSi©M^iU-C@8«:^ 
■j" J: 5 v ? yojBT^ R O M 3 4 fttClBttS tlX l» 40 
-5. *ytt8SO x «jt»*iftH - r*)fc*«:±ifiUfcHo 
©^•7^-* (ttftSM. SP«2«Stfc. fcctO'NOx 
R»0W©aiK) ^tcmwSMMHHI (EGR) iff 

[0 06 2] iC5r«SOx«aat2:SOX*sspJ3Effl 

s o xioNtcjt Ltc t # tcspas««tH:*J y - > R a *» e>a 

«NOx©^iJ2 3©^ttSOxttffl»KT a J:0 4>{g 
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±f E«Effi SOX lowttgf m£**jt# U - > R, 6ff U 
?^R J {C^&x6ftr#>6NO x ©j^iJ2 3©ffi&# 

so.ftasaT^a-rssTKigsoxfflaaij&sRisi 
sox low^ss-r ^c£(cj;fp^sOx ©>as z 

SOX^RB^fiiSOXmax*ax.€>B«^NOx®ySSiJ2 3 
A^S Ox aWRHJ 3 ftj£© & = 

[0 0 6 3 ] £ fc±i&b/cj: 5 KSMSifttbPa 'J * * 
R,ft»i&3fti; ?-*R,^£$J«JSW.&ftS&H.S*£« 

*5 — mFWtc^t < it^-r 4©r*nj6ffi-ctt±8s*i3eii 

H 2 S 1owttgf»2«&Jt#9B U ? ^R, *6» U » *R, 

mm s ft * o $ ^d^aiitbrai » *r , *» 63* y ? 

^R.^ittOlfcitJaftytiSOH. S^S©tf^fitt 
NOx©^J2 3 ©SLjKa«iKl tt*©T^tf> 
RS^ftr U€>^fflH 2 S low^r^f S0~©Hite 
^5©SSH2>1ftcJ;i3^n^ft/cNOx©TO2 3 ©g 

[0 0 6 4] ztcm-vmmmxims o,©jasz s 

OX©ffl*»e>SO x ttHtt&a*tT 5>y*«3eL 
-ct^-S*5. c©£^ 5>^^"J©^ffi-c^Lr^J; 

CftCCj:»)NO,«jWW2 3{C»j«3ftr(,»aN0 ll 

*& a-r -s c »*>K)> a y * * * >-w * ©ittf raw** 6 s o 

*±ifi U /c J: 9 K N Ox 2 3 SRjK 3 ftfc S Ox © 

j««**«ttDrSiNO,lRjWa2 3icwM-rzct&v 
^6NO,01WL, y ?^^-c^^ltlTmHI#4{t 

^cc^< fts©ry ^^{fraps* 3 -?©s*e> 
ft/crapsj; o t> s < & -s ?t i * tc* s o» guas^M 

#<bNOx®iSc^j2 3 <t©ra©p« i »(csox-fe>-y-^s: 
coso.-fe^^NOxttftjasw^^ijfEffl-rsso, 

©»*^*SA 6 ft fcfi J: ») t> ^ < & -a 3t i # KJft S O 
[0 0 6 5] S/£^— ©HS6^-C.*Sf^MJ:t% V-> 

BBPJ2 3©ifltt*±j»s-eT^s*5. chfiUkwssic 

J: D N Ox^iffi^J 2 3 ©?&g£±#$ -a-SJ: 5 ic L/T i> 

6SPmsft, c ©^©^^^tiragfmassrt w:-c^ 

»T< 0Tj#»;tf*©flfl»i-fcJW-<5. L/c*SoTC 
fttC<fcONOxeRj^fiJ2 3©iaS?:±^§-B--2>C<!:*5-c 

NO»!Ba»W2 3©fig^t<±#?t5Cim 
-So $fcC©^SiltNO,WJ©iSl?:M 
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i # £ ts-n « n o, ©^©ss 

gm*'^ ©ffilS*UJW 5. u T c to «: J: 0 N O 

^•J2 3 ©»&*** <±SS*i'-5C£*iT*S. *fcC 
©^ffi*SRffll/rNO»«J»JW©fflft*±^31fSJ:5 
CCUTHS*!^ H 2 S^£»a**>J^fii£©;Lfc£#K: 

i«w^-5iijn©^4©**^^ < -rn«No,!Rja0W© 

[0 06 6 ] * /cHogOD^jSi Urttrt«R«M**^a, 

ffiftffimm-c$>hm-&iaz?=>>->7^+y h#i s o° 20 
SUET s « Ksagitc *ji > t jaafeff s#>M^trb nr t, > 

< #s. c©JS^(cc©^S(cj;n«Wx.« 1 SStcl^SR 
tTWtT to to -5 m^i £ 3 § S (cjfcBftTliasfT toto «W 
£ec*ji»-c«H£j!KJfc# y ? £ 5 to. 2 *gtc£3R?T 
Stffftoft SSUHi 4 »B«:0SM^*iff toti*««f £ 
{c4Bi>Ttt*CT£MJt#»;-->£Sto*. ctoK:<fcn« 
tSHgJKJttf U » * £ $ titcMffift 6 te*M<DiB**4£$ 
ti«»#x a*#ffl $ to. 4SH£ftttbP 'J - > £ $ tofcm 

■>tCtiKJ:0 NO»«jSBW2 3©2&g£±J?$t!-&C 

£*sr#-s„ «cfec©]trffitc*jc»rttS««K:*ji»r y 

v nmtb £ 'J - >»tb £ ©S#*# Wii'NO,R 

«BW©ia]S***<±#s-&sc£3j»-c**. Sfcc© 
hX N Ox «ja«!i©aiaf*±»s -1*4 «fc 5 K 

v ?£Mltt y ->£j8Stb£©M£/h<* < TtotfNOx 
g&®#j©?sg£ffiT $tici #-e# s„ 
c 0 0 6 7 ] m 9 «fft— ©sawai© s o x fotw&mzm 40 

££ Jffijfetcxf ^100 {c*ji>r*»W«ct»|sWl 
*«TAUO£*ltiE«»KB ( = KB. • KBJ £#* 
ttSSto-5. iXt^-CX-r 7 7' 1 0 lKfel,)tXf 0 

0 -c#Hi ? nfc«»wft««K*«T a u o tmiEtm 

KB£^6^iSO x (R^«SSOX*^tH3to^>o JJtt* 
Wf'7 7 - 1 0 2{C*s^rNOx©iffiSiJ2 3*>6SOx£ 
fi5cHJ-T-<#C£^-rS0xS5[ai7 7y^-fe y h StoT 
C»**5s6»«s|9IgiJSn*. SOxSWH^^-fef H§ 
to-Cl^«cc»£#«:tt^f-^7'l 0 3(CI^NO»8S 50 
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>?J2 3©*#.SOx^S£ SOX^J^ffiSOXlowSrS 
x.Tl>-S^S*i*WJSto4o '^7'1 0 3(tte«,>T 
ZSOX^SOX loWC* -2. £ffi?lj $ tofc £ * Cc ttflj® 
;i/-?->©toSlf^^J^^7T4. —53. 
0 3 CCfcl^T Z S OX > S OX10W-C&-5 £$iJSiJ3 to/c 
£*(C«X7-y 7'1 0 4(Cltf„ 7>Tv7 1 0 4T*ttS 
OxfiSUiJ-^^-k? hSto. ^LXmWUfr-rXDtik 

[0 06 8 ] ^f'j7'l 0 4CCfct,>TSOxSfcHi>'5£* 
*5-te v Y 3 to-5 £^©^®-y- f ^ftt^ f-;7'10 2 

*e.xf ^105 tcjitr. » 7' 1 0 5 -citgmzi 

tttttA/F*»U->R»3&>6»y .^£18 
to-s. ^l^-cx-^ ? ^' 1 0 eicfct^rH, si^iAJf 

vJMB H2Smin*Mx.rt,^ *>5*»3&J *«J]S!l § to £ „ T 
b^Xf'j7*l 0 6-C«NO,eR/g^iJ2 3^6SO x ^Sf 
tH 3 to*6»fc*»sa»#*KiJ 2 to -5 . ^I06tcte 
(f^tHj S^H2 SmiiTC&S£#IJSIJ$toTl^P B 1«^^ 
^ "7*1 0 6*^DiE$to-5>o — ^. ^7" ^7*1 0 6CC*5 
^THi S >H 2 Sminr^)S£fIiSlJ$to-5£^7•y7• 1 

o 7 tcattf. -j v i o 7 -c«h 2 s msLm.&&.'\^m 

0 7tC*5l>TH J S<H2 Smin-C*S£*'Jj3lJ$to/ f c£# 

tcttx^ v v i o 8 KjiA/cs Oxi&tH^ 7 ^ ^ ? 

hStoja-^ZSOX*s-fe*p£^to. (M»^-^>©«i?l 

[0 0 6 9] XTv 71 0 7tCtel»-CH 1 S^H2 Smin 

0 9 riSH, S*i*W*B£ffiH 2 S lowi 0 ^ 
^t^iS^fUSiJ^to-s. 0 9Jctot^rH 2 

S ^ H 2 S low-C^S £^JS'J5 to/c£ £ 4C«* ^ V 1 
0 7 tCg|;*ft-!>„ Xfy7'l 0 9iCfcti-CH 2 S>H2 
SlcmX&ZtWMZtltctZlCteXT-vyi 1 OiCjt 
if. Xf-^l 10T(t St«ffij!Rtfc A/ F y » ? 
R , ^ ?>^it>m#> e> to/c«5r^ tea ^ r y ^ r 3 ^ £ 
o&*.e>to. *©ast«iy v^R^Rstis. -eu 
tso'x f^io7 icmz. tztowx&miki y -> 

*« N O x WMM<DWglC fcCXmUZ> <D-C N Ox WMffl 

(Dumz&Bs-f i> c £ ffix t h ^-mi nmmhmz. x 

JW©«lS*>6*!l3£fitH2 Slow*H5E-r*J:5«CUTt 
[0 0 7 0] ^fC^BJ©^— ©HJS^I«:ot»TSiBJ-r 

4. #»w©sc:©3it609*ia i o(c^-r„ ©^js 

W«C*Jl>rttNOx»jiBPJ2 3©S^?r^tti-r-5/cJi)© 
i&giz>-y-4 3*5NO,5Rj^SiJ2 3 6to^ 0 

i&it>t4 3 (JA/DM3 8 ^/ct-cm^JtaiJ- 

-"^3 l©A;frtf- b 3 6tcM^Sto4. 
[0 07 1 ] atfCH 1 1 *#Mb-C0-©HJfeW©S O 
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jg#J2 3fcRjRS*lTl»£ h-^JKDSO,* (|gSO x 
Rjgjt) ZSOX#ffi£ffiSOXlow£jS;ifc4£fc:g|: 

ts.tix<D&Mikifi y - e>g§ y » *-«c#j «? e>n 

NO»^ffl2 3©fiirr l . t #SO»S«Hfflflrr l fc 

jtT£4so x #NOxS^?J2 sa^satisnteft^ c 

ft 4 RISK H, NO,l&jgSW2 3© 

as*** © £ * © t c. t » tcstr & 4 gpm © 
fflBtfbwn y»?iap;t>*4 ©p^r-^ *j &*. 6 ft> c 
ntc ct d n Ox ©jg^j 2 3 om&mm&m. t « . , , ten io 
jssfts. 

[0 07 2] 4C5-CH l S^S*iif^Ui^W, 
<BH 2 S bmaxSCii-r i> 4#fU&tWC «fc tltfN O x 

2 3©a«fiaT c . t ,*5Tif6n-s. c<Dtc&>mm.jJz 
ft. No,«jaw2 3©«K36MS(,»a««a[T I .ti4 3 

Cti«c<fc»)H l S|6&««^>J5c<«r*. $£>itN 

Ox®^»j2 3 ©jaK3wat»eaHajST«. ,", tc&ja-r-s 

4 & ©^JBtbPiS U^iSi'Jyfi ©pa -cw *) 

iftien. cn{c«toNo,«jaBW2 3©att3W(st»s 20 

«»flrr«.tiK:*B#3ft*. s&knOx 9080102 3© 

aitjwfid » swajs T c ,«i tcn§& $ ft r i ^ pa tc *j t » r 

H , S £S£S#S|f H 2 S bmaxf C jg 0 C » 4 * tC 

mkwr»s4HueT..ti# ( x< c©4^c« 
*©£j»atj&s5i y ? ^tcit^s ft, n Ox wm\ 

2 3©ia*±fftl/*6n4. C©fcftH, S#££S 
J&i±S 0 , ff CWS ffi H 2 S bmaxGC jit" 3 . C © 4 £ ft 

*>iga«ce«ffliST«. tI 3&sfi< sft&©-?&ai:#;i©£ 

«H;**P*J£«> 6ftfc»MIB KM ^tS'jyfiStl, N 
O x ®j^2 3 ©&£#&(,> @SISi£T c . tl 4 Sft-5. 30 
[0 07 3] 3©«fi*Sfit>a« 

aaT«.«,{c«H*sn-ci»*ratc*jc>"CH,s*^«*i 

PFSffiH 2 S bmaxCCji btt l> 4 * tCtt_ka£ l> fcJz 5 CC* 

C©4«(ci*J5E(c<ftSO,»j8ai2SOX3WiI>«c< tto 

, S ^SattafrSIBH 2 S bmaxfC^-r 5 C 4 ttfc t». 
[0 074] 4 C ^TSWIttWCttH, S»*«*J«NS 
fitH 2 S bmaxcfc K> 64>ftl> 4 # (C ttgSfiBiaT, . t , tfft 
ft£>ft£. UfrO&#6B*»ftT l . tl #jBK0Ci*< ft 40 
4 NOxSRSSSPJ 2 3 *H»«:«fc 0 git? SHJfltt 

*. -ecr3|c|iii6^!ir«amsT t . t i«NOx©ii^iJ 
2 3*r»^bs**c4cDtt<,>*:4//- fht ( .«,«k: 
*f-F3ft*. J:*itfH, S«4«Jfe**— 

3S«WTK»*oo^r© S Ox fcJSJBIffl© ^ % (c N Ox 

«aew2 3*>6ttusn*c43W-c*s. 

[0 07 5] 3t(CH 1 2 4#imzOiWOS O 

x fit ffl &a * n t f -r s a> ©$ij® ji/ - ?=- > tc -a i > r smb 

ttHgK^UfcMfflW-^©;*^*:/! 0 0~Xf2- 50 
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7i 04 4h—-c*s©-cbmi3 si 2©x 

t»ai*iJSISftft:4 ^2 0 5(cjitfo 

»^2 0 5 "CttSf»£*RJ±A/F # y — >R,#> P>il y 

TttH, S2S£*J&5«/JM®H 2 Smin*fi^.ri>S*»S*i 
*fipJailSnS. ^f^'2 06 CCfcl^THj S ^ H 2 S m 
irKfoZ tmW\Ztl-C^2>mU7,7- •> V'2. 0 6#»»Ji£ 
Stx^„ — H 2 S>H2 SminT**S4#lJSlJ$n/c4 
#iCBXf?7'2 0 7 tCilt?. 

[0076] ^f-^'2 0 7 r«fl^-r £ S*gfilt£|£ 

«.„*ai#b. No,©jgsii2 3<Dum&c<Dmwsm 

T c . t ,4%^ct^iCNO x (Rl^iJ2 3©fifl[3WM1WSIi 
*. AftMtct3:NOxK/e»J2 3 lcffi.AT Z%m# *<D 

3«J£%'s y » f - 4 m y ■> ^ 4 ©Pei-e^ o » * s c 4 k 
«t o n Ox©j®^j 2 3 cDaK^B«aafl[T« . , , uzmwz 

n-S 0 ^TXfi- V'2 0 8{C*JCiTH 2 s^sta^ 
'MH2 Smin?:^TU.2>^5*^5*iJ)3iJ^4T.'5„ Xf 
•^7*2 0 8(C*50TH J S^H2 SmirTCS>-5>4*lJSli$n 
Z>LXt-v-?2 0 7iCRgn-5„ — ^> H 2 S<H2Sm 
inr*-5 4^IJSn/c4*tC«^^^ ^"2 0 9tC3itfc 
^x-^7'2 0 Q-CWSOx&Ui^^^yiz^ h 

ozsoxMotci^ns. ursOxSScfcbMa 

[0 07 7 ] ^{CB 1 3*#MUTB«»&*S8£-r5 
/cft©;b-^>ico(,iT|jiB^-rs„ 01 3tC*St,^T«^ 
»KXf 0 1 tCfct^-TH, S^ia^M : SfflH2 

1 tc *s l » r H , S > H 2 S bmax-C & -5 4 flJSU 3 n /c 4 # 
tcttNO,!iaBW2 3©B*SlSa*!K-rtf5 4*J»rU 
^f^'3 0 3tcM^aaiaBET e .. 1 *tBfS«AT?£ 

^Ttf6n^>„ — ^> -^'3 0 na-c^H.s^ 

H 2 S bmaxf •£> 4 fiJE'J $ txfc 4 * CC « N O x ©iS^J 2 
3 ©Sg?: 3 h CC±I? H 2 S 5 
C4«^^4*iJ®tL. T.?v7Z 0 3 «CiiA,r&HfiK 
T c . t ,*5^fitAT/cW±^6tl^o W 

3 o 4-cjia«jBaT«.„3Wftatciai< fte>at>j:5K: 

[0 07 8] £cte#JftT0 1 3©;U-5 1 >^l^f 3n-5> 
4#(C*jC»T^f-y 7'3 0 2*fc«Xf-y 7*3 03tlJ 

a«s^T c . t , «mr@©s Ox^m^sB#©*fi©ss 

jgIT,. t1 4-TS. ^'^■5^c:©4^©S^gS^iB^[l 
©S 0,JScUftHH^tc«5e3nfcB«»flt4t*KI«©tt 
l^ft^ft6n/cSSr*-^T4)i:(<^ S/c±j$G/cJ; 
5 KH, S •fe>-y«g^**^ 4>©H 2 S ?r|lHStCgFm**X 
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KSR«Rttifc«fl«HSlr>. -ec-C±^UfcZlocD^iSt?!l{C [0 082] $ ±ftE«MJ#«©5 0 a©#d£g|J5 0 

fc^-rSOx&ttJ^S^tCH^-fe^-y-^cfcOHjSi^ b<tNO,M?J2 3 tVffilCtetimmfin&i&b 2ifiWL 

#*ifcK^*0^"rafc«>©^ia*Ktt. SOxSJttH a^/M,T^gP5 0 b(CiiJ*t--5SfM**XCD^^NO 

5KLrt>«fci». ac no,©^#J2 3Kij£A-r£J#m27*x 

[0 07 9 ] ;KK»=©3taSWc-oC»TK|II-r *tcM&8S*n£IS5 2 *»6«S»*8S»ir * t . NO,® 

BJ<D^=<D^JgF'JOSf«?tib^B5ra 1 4 {c^T . »&| 2 3 tC^T*Sf»^^©»«^*8tk*atjC5Sft3g 
©Ht6F«©gFm^bilg©fllJ?S»^-©mSW©Sf^ 10 mtttcitV v?lc-?ZCi:fr-C£Z>tcV-Ctj:< . m 

{b^S©«^iK«|^— J&-©HJS#l<U;m IJ^*K5 2^6»^*nydKS*NO.«jBEW2 3© 

^<3^-~»^2 4©Rto9(C>'W^-^Mgfm^teP5 ±S6-«>NO,«ffl8W2 3rtr*8«l"r*©TNO,!Rj»W2 

0#i£tt6ft£o 3©iS]S*>JUrr*. NO.IBUBBWKSfeA-rSSf 

[0 08 0 ] rtj'-ixsffifffiittRs oom^m^m i m**^©i^«* s ini--e*n(M4M5jniig5 2^6tetti 

biCm-To 01 5tc^lyfc«fc^«:. ^v^*x^^t Sft£^©fi#^>«£*NO,(Rji8r<J2 3©M£A 

g|55 0 BSPfil*2 2 K&&2tl2>±.mmnm<g5 0 a # < _h#f£t>-£ Ci^ 4. Lfc*s-oT. 
£. m±^ffl'JgfM«5 0 a±tC{4S-T4^gP5 0 b NO,G£jK#J2 3 S O, *&ffl-r*K:tt«SN- 

£. NO,»I2 3^ILfc^-»^5 0 c i, 2*>6N 0,©j^r«2 3 icffiA? &8m*f X 

;W^f5 0di, T«EWSP»«5 0 e ifcJMTT #{tj&*£]2»ll$ft> cn«C«fe»3NO >1 !»jB{ffJ2 3«C« 
4. _tflEflHSf»«5 0 a i dr-i ^>^5 0 c i»SC>tc 20 AT *Sf«^©SPSUai^i^«t^»S«IJt**:« 'J 

SUSS*!. B.o*--S/>^5 0 c &T8MWSF«Mf 5 0 e s»?-tcStiSi^«:N'0,«)aS«J2 3©jBflE*s±ffH±L/ 

ittS^tCglSSft. Cft»E>_hijigfltiJ#E»1f 5 0 a t^r- Sb^ftS. 

i/>* 5 0 c iTiftffldgBMf 5 0 e £»««— i&KKCH [0 0 8 3] C©£ 681^3 ft/cfMn#X 

±«EfflSI£i«5 0 a©#&SB5 0 b*>6»^-T^ tt±XNOMMM2 3iCi*EA-r££. C©S»l^* 

0 d#$N£U aftLfc'W^SS OdBTSSS saa»ffl»tt**:t3:y ?-K:-r*fc2e>«:tt*ISf4»SnS6 

flBSP»«5 0 etcatfSSna. _kifeMSt«M£5 0 a,c« «5 2*»6^«C>*8»*aSiBIl/0:Wn««c6ttl». */c 

NO„!RjSftfl2 3©ifi<-±iSiS(C:tet,>TNO,«SiJ2 3 (C C©ct 5 «c3t«©JB*4;ftHJHJD3 ft£ t CO^lOjfflii 

WLA? £ 5)« £1* tH? S fc*©aS*RJt * > NO,©Jgj?J2 3©±«^NO,9UB0W2 3rt"CjBM»0r 
It 5 3 *JRW 6 ft. NO, SOTJ 2 3 ©TSMHMSBK:.* L . Cft(C«fc DNO, ®»J 2 3 T^i&gfeLBciSS. 

No.fifflRii2 3©aa**iW-rsA:«{>©«ffi-fe>if5 30 k«cot e>o c<otc#>> &$mM-cteffiffi&fttnm 

AHfiWtbtiZ. Cft6-fe>*©W*fll#«*fJ£-r*A #|gtLT. NO,(Rjg^J2 3J&>6SO,£fifctti-f 4^ 

DSE8IS3 8^UtA*4<- h 3 6tCA^^ft4. $ JC«NO,©}^fiJ2 3 IdMAT 2>mM# X<DffiBt&mH> 

tc. »tt«I5 0btCBi(E«aiSE#5 l#S:tf6ftS„ -T£<i: 5 Ki7icSPIM#5 fi^NO.PKi® 

[0 0 8 1 ] i&BPH&F5 1 tt±SMHSF»«5 0a^ #J2 3 Kfl^T*»«*^©«««Cj&i;r jBS«SJKft« 

ft*SF«^©35nsncstoTflK*^a«t^«cii«i-a' 5 2*6©»sft©*ft«*PHS-rs. cntcfcONo. 

La^ftacirtn?*. c©aUWB»P5 l©a£0cj£; Rj3ffil2 3«:ijfeA-rsSf«^©Sf«ffll«ttfc* s «,raill 

DT, $r-V>f 5 0 cteJRSSftfcNO,iRiB0FJ2 3 £*RJfc*fctty ? =Ht&£ £#tCNO,«S0W2 3©S 

K»A"i'SSf»^x©aat/<-f-''5^*5 0 dlcWLA? S^!j&S5fel±K:iKjaK:tti5<cc»tt*i6feSO,IScttJjflK 

4»a^©««i*9BS-r*Ci**'C*a. Sl»Jfe*. JULhtCttO. NO.ROW2 3*»6SO,3&sSScWSft*. 
Si. »icBflM#5 1 fcBabSHtaciJCfc-aT. ±8fe 40 [0 0 84] iC5t, ±GJtM.MCC4sl>-t:H l S©|6 

rnmrnms o & *ftux&im5 obicwmrzmmx ^mitmnLmm^fc*)icNOMM^i2 3*^tfctu$ft 

ins-raci* s -e#-5„ i^ato^Fs i*s@i 5 so.^gtaisftaiH, s^-r^-ra^^iciftHjo 

{c^r^L/cfi[JB(C*S<!:t{Ctt^iKgiJ5 0 b KSI* BffltCttSO.jWRtHSftteaba^fr (JMT. S 

r*SP*^©±r*SNO.«jB0W2 3«caEAUrto CSJcaH^frif^-r)- iH, Sfim£.Lte#>Z0kfr 

0,©igiPJ2 3tCiJfeAT-5^^©Sfefi»^Ct>. — NO,«iB8W2 3*>6SO.*»tHSft«C3We><>. H 

<k#tc«^f|5 5 0 b (Ciij3ST4gf«,**X©±r*^A'-r [0085] $/c. ±j$Ufc^lJ5fe#4r«@6 Cc*Jl»T^n 
^•^^5 0 d,CijSEAtr*i«3. «fc^-CNO,iRjg,3iJ2 3 50 U/cfc^JCH, S©^*SBNO,©®^J2 3 ©iSgigE 
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M2 3%mnzmnrtZ<DViiM&'J>te^t%t l ClZ> NO 
MWM2 3ft<,Cffim-?ZH 7 S(D&&g>< . 
T\ NO,«J8BW2 3rt©H i SiftS*l*<. 
H,S«flUW*4>&<&*C&J&»6. H,S#S£Mtt. N 
O x ©j^J 2 3 Z8m#Z Offi&lC £ 4 

±E*S6«"C«. s*ss«so,&m 
■TS SitS»K: 4>#tf¥U H,S|6£«ttS 10 

[0 0 8 6 ] ^CT, *H»iJOS O.attJ^S-Ctt. 
NO.BBWW2 3#>6SO,*ttttt"r*i*K:. ±IBfflo 

1±-i*KNO,lRjWW2 3*»6S0 1 ,*ttffi3-&4. &te. 

so.«uai»«fefr*>ia»«:jjEEH-3©-' , «9^-d'*»6 20 

^CC. NO„©jg,#J2 3©SffifeW-©^7^- 
##IU— rfe-SW^. H,S*»4l/lfi»4i*©NO. 
®»®^J2 3©®^ (EtT. H, S«£PM6iBK4«rr> 
T c . t . B S O, y&sfifctfi S 4 #©N O, «W 2 3 © 

[0 0 8 7] Che.E^^^-^^COi^JSlK 

sfiSfcKK-cttso.Byauizsox^JiBSo, #«etc 

tt. SO,8tfflKHffi*s3?ff3tiTC»ttC»i*«:i3:. ±IB 30 

ust^iisiiitc. mmmmmT auo tmjEmtKB 

(= KB, • KB b ) i©iWtr^SO,KaiI 

sox£#mu so,aa«iffltti«:*ji»Ttt. csu 

(C<fcoTNO x !RjSfflfiJ23^?>fifca$nSSO J ,S*?H.i 

risso.iRjWizsox'fejita-r*. cctno,ri 

©&ft«(c^*S9RWJc:fc«>6*i. cftfcHo©;^.* 
- jf OH»i LTv ? ^Oit?f ftR OM 3 4 K Ctt § 

/F*J«fc0f«18ffiaaT«.,tCjjni-C. NO x ?Ril^J2 3 

3*>j:o'&g-te>-y-5 4.CctoT^m?ns. iM*^ 

©S«Fttl^(«l»©lME»*>6*lHSti*. 

S O. »mPB*&»0ET« . « , #Sg&W©Ho©^ 5 > - 

8&ROM3 4tcEttSn. H,S«£l»&ffllST 

c. t = *jfflaem©=-3©^ ^ ^ - *© wi* 4 ur^n 

KWtCJR* v y<DB~C^&R OM 3 4 (CCtt S 50 
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[0 08 8 ] ^KlZ(DHteM©S O.MMKCOO^ 

~cmm?&o »=©wt«ttt, Jn-©fuife0ij4i3U§.t 

l£S O, ©ma Z S O X#*B£ffi SOX low£M*fc4 * 

icN o x ®^pj 2 3 tcSEA-r agfsw/* ©auwsifew- 

SI 2 3fc»ATS8f»#*©««#NO,&j8BW2 3#> 
6 S. O, £©&C® L /cSfcitCfc £J: 5 tcM 

*«SO,,jBtfflftB4ttNO x «jBSI2 3.C?j!EA-r-5>gPm 

# *©M#rt«sttH*»e>3ttti s *ifcgMn#x©SE*© 
2 3 tem\?zwm#x<DWM&M&&msM»&mt 

g/ctty v ?&tt9E.oNO,fU8H2 3©fflff*UJ* 

r -s «»: 5 tc . mmmmms 5 2 a> 6sww/* 

©*8f*3&*iJSftH±L*«»4a*. 
[0 08 9 ] C5UTNO K !RiS8PJ2 3Be§8^K:jaBE*s 

^ttoTso.jRttmAaux^&sijcu so.jwbcw 

2 3&» 6gf»;tf* *^HS»3&*»ftl 3 twttWT US i. NO 
. RjB$l 2 3 ©Sfi«& * CC±J* L . H , S 

T c . t .,ciijjturu*^„ *ct. ^^ife^lT-tt^ no 

x ©jggiJ2 3©jaflt3&«H. S»^H»fi«fl[T e . t .CCliBtb 
/c4*«C, SO x fta{4S<fc«3feNO x !ROT2 3{CiJgA 

«x. tf. aEBHSE^ 5 1 ©©MSJ?^P[4S 4 B^^SB 5 
0 b (CiiJ*-T-Sgf«*'X©^a4 NO x ?RjSSJ2 3 fti* 

A-r*sta^©autt*R— 4<c*{aB-r*s. §6 
9F a § nt n o . wc^m 2 3 tcsij^-r * ©sa 

«NO x ©J^riJ2 3©H Z S&£H*&ftj£<tD 4><S< . $ 
WK^sHJSlPSIB 5 2 ^©^©aSJPJ&Hfihl* L & h tl 

z> c 4 (c «fc o ^^msn^g 5 2 ^ 6^»n $ nyt5fe«a«s- 
No,ffla»W2 3tt»ip-eua)6tis. 

[0 0 9 0 ] NO x M?J2 3*S^*P3*lTSO x SJcmra 

0SO r NO x (RaSJ2 3®Sgmi/te*e. C©cfc 
; 5^$iJW ; &i^0iITC4.cj:0. H,S -Wc 

•5-ur^so„!RjaazsoxAi«,3f«tr*sfiJfefflz 

[0091] b 1 6 *ML~cm=<Dmmm<Ds 
o, fifettsMs^ntf r ztc#><D®m*- ? >tcoc»TS4 

Xf";^4 0 0-X?^ , 4 04(ii9(C^l/ 
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tc^f-'jV'l 0 0-Xf";7'l 0 A fmffiX'hZ><D-CWL 
BJ*#ig-r^o 0 5 TB, jffi^JB^I5 2 

* £ CD— ^g©8*f4?3sft]#S3*& S *i. 
iittf. VA 0 6TtiaUi3aS#5 1 #SO„J&; 

-cuiis*/c«S'js$n/c^s o.giiiisox, m 

Tj.t.iH; S#£4.l3$pSST t , t .i^ROM3 4 &C1E 

Gfrtmrn ?ns. »im t « . , # h , s ££h*$b. 

gT c . t .W±r&3£^3*i7ciai^cttX7^7-4 0 
9^tjttf 0 7.^-jV'A 0 9TWSSaiS3SI^F5 1 *5©Jg 

[0 09 2] — 7j. ^ff7'408 tete^-CfS&MfflUg. 
T c .«3&JH 1 S|B^iB>SiaaT e ...«fc«)iBC»i*'J3£$ti5t 
m^Cit^f-yy'A 1 O^iitt?. Z7-V-7A 1 0t?« 
®WJSfiT c . t #SO x SfcffiH^^T c .„&TT&£ 20 

aT llt 3&*so.ftHiii>6fittT«. t .«TT?*a42pijes 
-c«. mmm&#5 i#so x sfcffl{i§^£@«&ti-LJ* 

•tfL&^ft, ?7'4 1 2^iltf. —73. Xr-^ 

4 i o«c*it»raR]»ff!iajST«.,jwso,ftmM>&iafiET 
jio 0 xf-^4 i 2-citm.so,mmmTsoxf}m 

SfifZSOXminWT-C^^^S^'W^^tl. MSO. 30 
mMm.Z S OXrt^JSfiiS S OXnrinJ: 0 
JCliX7^^7'4 0 7^iR$ta^>. — 7^, Xf7^4 1 
2 K*JC»TJ*S 0„«SX S OX&mmmZ S OXmin 
^r-yZP'A 1 3^.tmts. Xf ? 

7*4 i 3r«so,S(Hi7 7^>;-feu; hsn-Sxb^tc 

jtftH$ftI§EK5 23^6©«*4i8SJ!l03WRTtS-O8{>6ti. «0 

[0 0 9 3 ] ;wc» sr 3©S6»W©*U^«:-3C»-rsi§Br 
S. fifcfc. J^OfcJ:9tt«l«-ciiNO,BaBW©jMl[ 
*Ttf*£*Ktt. )HMWtDM»6ffiAir«jK«)kDS 40 

jnr*jiiM4fla«**6LTNO.!Rji»ij%»ai-rsK: 

tt. NO,«atffl©JHKW*. -rtttofc**+^©S*8 
SMRK J: 0 fftSI 3 n * (O^mc tz Vtxtttj: h U o It. 

BSraafc*. NO,«ja0PI«:H.slfe^#"C**iaffi so 
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j?J©fig * Ttf & C <b Hfi-C * * = 
[0094] ft*?. gf»**X©z^fiF«NO,©JgSiJ2 

3©e<'±^tcieg$n/c^s-fe>-9- (hshtt) tct 

[0 09 5 ] &K:|g 1 7 *#JBOTS&H©3HS0I©SEJE 
HI 7(tii*OfcJ:5tellJ=©3Wt. 
«®SEH09"C», *=£9i.W©/< -Y 5 

f56ai, C ©±»flPfl»«« 5 6a *»6»tt» 56b 
«:*ji>r--3K:»ttL)t»HiPa*5 6 cteJ:0*m-SP 
$t«5 6d£. »ttU3ftno©St««5 6 c. 56d* 
6i*l/fcSI««5 6 e «M»»e5 6 c 

«fc^-gf«®5 6 d CCtt**.*ftNO,<ftjH8W2 3*3 
rtj«SftTl»S. #tt»5 6bfctti*«S!&#5 7#» 
C©«tap^F5 7tt. SI=©gQ*WI©ifc« 
PIK#5 1 iH«tCgrH»ft«5 6 c tcWLA? 2>8mt> 

xcDfam t mr.$mw 5 6 d tcmxt znmxx corns. 

5 3. fiJK-b>-9-5 43&s#NO,«ja*I2 3#«:EaS 

[0 0 9 6 ] C ©«fc 5 &*J3S©»=©£ftei©M09© 
Sf»mbKgT«. NO,«j80W2 3©so x saH&yi£ 
Hff-rSi*tc. ^=©SeSt^"C«^*-Y ^^31885 0 d 
*MiX^tc9m*jX&'b'>— 73©NO,eRJ^PJ2 3.* 
iIST-5. SI5=©IUfiWK:*it>T»an^*i-'-«-f 
S§5 0dMt5»^ -r?-f;-c*ilSg5 0 d^riiiSr 

d©f^»)KNO,!RiaW2 3*«EMSn*?fc», — ^ 
©NO,SK^J2 3©SO.ttffl*$S%35fT^T#aw/* 
?r^T— 77©NO,^i^PJ2 3 CC^A$1±-S C 
/«C<-C4>. f&73©NO,!R)aSiJ2 3t?»**/X*jWbr 

[0 09 7 ] ^tcSrEH©3»609K:oc>"rei?8fS. 
W©*E3©^«©Sfa8KbR«©«RR«»H©3(3fe0l 
©SP«jWfcSai©«fiJci«liPI— ^H©^Sfe 
«©7<-f rfXSURSmttMS 0 ©Rto «3 (C77rS]^#SgF 

[0098] ■fifamwmmmtzne o^iis^ 

t»fa*2 2Ki!fiStt*±»ffl3BMr6 Oai, 
gPBObt, NO x ©SSfiJ2 3*rtiaL//c->--^>^6 
Odi, »iRSP6 0 b i^r— >>^6 0 d ©— 7j ©3895 
^Tia-ftiSfeOci. *S»6 0bi4r-J' 
>^6 0 d©±IB— *©«»ittS»W©SaWi%«» 
T-5^-^-^6 Oei, T«S«JSf«*6 0 f £%JI1! 
f -5 . NO, tRjg^J 2 3 {im-^-K^ 60c ffljCC^-^ 
5P2 3 am. ^-^©^6 0 efl.iJ(cm-4»2 3 b 
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-5. m-fti&'gG 0 ctC«NO,©/ggiJ2 3<D$g 
-4§£g|52 3 atejfijgL-tffl— Sg-fe>^6 2#t£W6 
tl. m-ftifrS 6 0 e (C« N O, ®SES»J 2 3 ©*-««$ 
2 3 b«Cifi«UT»-jaiS-b>-9-6 3 3&«RW6nS. C 

/l-UTA2ltf- h 3 BfcA#«SftS. Sfc. #d£g|56 0 

[0099] wmfr6 i »h i 8 icmmv^httm— © 

^6>n-5. $##6 1 ©&a<C&&£#K:.S_kijfc io 
WSMMffB 0 a*^>LT^iKg|56 0 b {dflSfe-TSSffttf 
$H0»6O c^tifcAU NO,©^»J2 3^ 
3 a*»60rai»2 3 b^W^^Kli 
U -eLTSfl— $N£W6 0 e&tlsT?KJ(&ttaP8 0 b 
^R*>. TWM8NMF6 0 f^iififfi-r*. C©i#© 
NO x g&J®#J2 3te*JW*SE»:tf*©*ft*fa*JIII2Ffil 

ULhttMSHMre 0 a *rt-UTfl«»6 0 b iCfij3fcT£ 

SfSl^^B»-«-K«6 0 e^iSEAU NO,»j8BW 

2 3«JHrMMS2 3b»6il— «92 3a^|4l«3>9^rA 20 

«c»au *or»-»«sf6 o c **h/cik«hmb 

eOb-vilD, Ti*WJSP»«6 0 f ^itfeffl-rs. b 
fc^otCOttON O. «i?J 2 3 «:*»» 

[0 10 0] tC^f, NO,»j«ffl2 30SO,&ttJ® 
S^rtf 5 . N O. IftjSBn 2 3 KfflEAT 
©sm**atiGii&s«RJt * fctt >; ?T * Si*^. N 

o x ®.mi 2 3 tc**w ^se^B^- < . 

NO.fflB^2 3*»«#**HIii*S#faKffla^# 

tlx (ozmtbtf mzmm&mtt * tut y ■> riczti-a,* 

Sfc», N0.8UWJ2 3fc»AT*SE»:tf*+K:tt* 
C©*j^»4*5NO x ©^J2 3±t? 

xtf$##6 1 ©ttBte*-aTNO,«j80W2 3 

*»»*/^*««*rtlK:aEnT«,>*i. NO x fRJi,SiJ2 3 
»H 1 9 ( a ) iCrjk Ltc£ 9 (C^— ^g|52 3 a» 
^SP 2 3b 5 CCOflTlfc * tCttJES3&*W < H" 

l^Si, NO x t&jg^J2 3rtt»A±»«*>6T« 

«feS^TSEiW©NO,fflUB8!W2 3©«J#-C**j*riB 
g|32 3 b ©afttf*6?K< . *flDKH. Sft£HttflUE 
fcKGiTS. — *. ««>St*Ti36W©NO,!RJKW2 3 
©gP^-C&S^^gP2 3 b©®g#H, S#££SilteS 
gtcSiMLTfe. NO,Kiaffll2 3 ©±if£ffliJ©-SS«J:b 
?3fftfS<. «£fc<fc^Ttt*fc8f^8OTJ©NO,«ra 
#J2 3©SU»'C*4J|l-jfie»2 3 a©SK«SO„)S&ffi 

[0101] *ct. 3)s:|feW©fllEH©j|J6«r», SO 

.tta«raifi{c*ji»-cwi«9«^6 i ##—©&■«: 50 
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* -5 <fc * «CgPSlTiSM©N O. ©j^W 2 3 CDgp^-T-* 4 

m~mm2 3 b©»flw*H. s»nidsitT c . t .R:sg 

jt U fc*§£. -T ftto *> St" SS-fe 6 3 fC «fc -o r»JS 
ShfcUWH, Sf6£Hte»KT,. tll K:fcofclg-& 

W##6 1 **-©ffia^<!:$J cntCct 
<9NO x ©jK£U2 3**ft*SMiW/;*©2ffaj&iaMSU 
W»^6 l%W»)86***'r^PfU:86flBr*ofcNO, 
©S^J 2 3 ©St-4S«B 2 3a *iSP*T«M £ ft 0 . ^# 
#6 l*«0»il**t««,TiiMB'r*ofcNO.iai 
JW2 3©Sfza»»2 3 btfgKLhSElMi&S. C©/c& 

<C-arc»*NO,Ba«W2 3©*ZJBSP2 3 b©iSKB 
T* s D . a»«c«lS# 6l£t?Jf3l£;133: T 9F «Lhj*WT 
*ofc©jg^J2 3rtJC*»C»TfiiftiJ&ori>$NO,« 
^r>| 2 3 ffigfr 2 3a ©Sa«±*5 (3.019 
( b ) tc^ U/cJ: -5 CC— B#W(c N O x i&mftl 2 3 ©i&a 

S^F6 i*c©**sr-©ffi«K:«ijfrs<t. ^ifixm 
^r : m\<D^o x mmm2 3<D%&-e&2>m— jssp2 3 

a©aUE*»H,S|B£l»&«fltT e . t .(cB|JiLr. 0— 

ss-fe > -y- 6 2 (c j; r wm ^ n ssa»* h , s 
©tta^iWOiftA*. 0H©^ife^JT'». so.&tts 

tlOC«fc«3H J S*^2-a-2>Ci^< NO x gMriJ23:£ 
[0102] H2 0*#JHL"rJHa©|IM[W©SO x ft 

m«iffi*35tT-rsyt»©«i»^-?'>«co(,»-csiwr 

£. Xf ? 7"5 0 0 ~Xf ? 7*5 0 4 tti 9 {C^LfcX 
f 0 O^^T-^^'l 0 4 £|aJ*8T&&CD-C!&H;!3: 

^•T-So Xf^'5 0 5-Ctt, I-©*fePjiC*L/c 

ttmt& r>T»«^x*»aoja-3N o x 

2 3 tC^AT-5^**X©Sm^J:b* >J ? ^Kt^fc 

0 6tC*5l^r, 0 1 6©Xf" -^7*4 0 7 
(C. «B£*fcttiBCE3nVfc«SSO.«jB«ZSOX, 

T c . « . *5 R OM 3 4 CClBtt $ n/c-v v 7tft 6 #t±5 $ la 
S„ 0 7"Cii^— ®a-fe>"9"6 2fcJ;t>*^— 

©a-fe 6 3 tc J: o r tt-entfetti $ n^t -o©eRj^ 

J: K) {SO *5*»*J*iJ)e S ti -2. . (KiS^JMa T e . t , teJ; O' 
T,. l ,3WH.S»4HWiaa[T,. l .«fcO«>fit>i*J^3 
n/ciS^JC «X f - » 7* 5 0 9 t Mis . 
CO 10 3]—*. X 7^^7*5 0 7Kfel,>T9a»PJiafi 
T c .,.*A:ttT«.t,*SH 1 SJ6*KBfi«flET c . t .«±T 

f^so 8rB^6 i <D®mtm—<D{<im 

v 75 0 9 "C«^S OMMMX S OX3&5*iM<it£ S O 
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XminWTT & ZiJ^fr&WMZ tl. iSO.RSlZS * 
OX&mfcBZ S OXminct 0 

7*5 0 6^£SI3ft-5. — :£\ 0 9tC*Jl»T 

ft&S O, CRUa X S O X*5*iJ^ffi ISO XminAUTT £> £ 
*-r*7*5 1 O-^iitif., 1 Of 

«S O.Sfffl^ -7 tfifi V iz » h 3ft& iftiC^& • ^ 

[0104] ft*. mm<DmiM&l-cit®Bfr6 1 

©ftgrarw o mz. 6 ft s?reft < . wx. i*±mmmm 

[0 1 0 5 ] 2fs^or>NO,©^J2 3«Pm# 

t©H£\ '^-f + aU-h7^;l'i'#NO»?:t 
jW -5 1 # -^©^ L N O, Zfotii-t & t # ie£j& $ ft 

[0 10 6] $/c. ^|B^c*j^TNO,fc«tO*5£« 
«. rNO.eRJRffJj t rNO.MPJj £©M:££# 
ifCt^TNO^^t^. NO x £5J3fSiJ#>6© 

[0107] 

[^©^j*] mi~i 5<DmmJ;tux. mit*.mm 

frmmm^&oftmmwz ft &©-c> sp^fbM^ 

T-S^fc*S©«*5-S«WT0ciS^(c*SJt 3 ft 3. 
[0 10 8] i/c. 01 5©#£HBK<fcft«: > gf«?^fcS4 
g82»6«fm(&fr%Sfctti Lft#6 4>^b*«©^fi3&^ 
,t § ft £ C £ K £ <?> gMwfKbfci» e>5SH^*Sct±i 
£ # tc 4>gm#X©lim#S£ < ft r»T b 5 C i*5B5*40 



±£ft£. 
[0M©ffiiHftt8BJ] 

[0 1 ] m—<Dmmm<mmstw<D±wm-c!ib2>. 
[02] H.s-b>-y-©«jft*^-riaT?*s. 
[@3] s*»*MaHL mEMm&x-rm-v&z. 

[04] NO x ©JSK'J©NOx©)&ffi^ffl : SriftBJ-r-S/ca) 
©0-C&-5. 

[05] *-©3tft0i© S O, ttHM2HI*BMIi-r *> /c& 
©£-fA^ + - bT&£ 0 

[06] no, wm<om.m. t %m#z<D v 

[0 7 ] gf^'XOy -^g^iH, Si4iiNO,t 

[0 8] tHjEftttCD^sr^nK-rHr**. 
[09] SI-«)3Q6«©SO»ttta*!ia*tf^fc«i>©7 
a— + — h"C*5. 

[010] J&-<7^ftW©rt«M»IW©^0r*.&. 
[011] 0— ©^F'J©SO x jftffl^31£t&BJ-r-Sfc 
&>© £ ^ A 9- + - h T $> 2> „ 

[012] 0-©g|)teF!l©SOxfeai^S^tf 5/c*© 
[013] B««K*BB£TSfc»©7P-9 1 + -bt? 

[014] »=<c4«6«©rtjB«M©^ttiar*s. 
[015] mH©HSfe^l©Sf»#{bg|5©Si;^0-C2)-S o 
[016] m=<Dm&m<DSOMtii92M*:1f StcVXD 

[017] m^<ommm<o^.-m.m<Dmn^^(omm 

[018] mra©HS6M©gfm^<bg|3©ffi;^0-c*-2, o 

[019] No,wmm<Dum.ftiuZff;-?m~c3b& 0 

[020] meH©^*SF'J© S O.S^tHMS^tf 5 /e#>© 

[#-^©1^0^] 

1 1 •• 

2 3- 

2 8- 
29- 

3 1 •• 
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